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THE GULF STREAM FRONT ITS ROLE IN LARVAL FISH SURVIVAL AND 
RECRUITMENT IN FLORIDA 
1. OBJECTIVES 
The goal of this project was to develop a clearer understanding of the role 
that the Gulf Stream system plays in larval fish survival and recruitment in 
Florida waters. The specific objectives of this study were to: 
1. Determine whether the biomass of fish larva, other zooplankton, 
microzooplankton and phytoplankton is higher at the shoreward front of the Gulf 
Stream than on either side of it. 
2. Characterize the assemblages of fish larvae predators and prey both at the 
front and on either side of it. 
3. Determine if the composition, abundance and size frequency distribution of 
larval and juvenile fishes in the front is different from that in the coastal zone or 
in the Gulf Stream. 
4. Monitor the position of the Gulf Stream by continuous measurements of 
physical variables at moorings located in the Gulf Stream off Fort Lauderdale and 
within Port Everglades. 
This project was a first effort to characterize the coupling betweeri physical 
and biological processes that may influence the early life histories of fishes in 
Florida's coastal waters. This report contains the hydrographic and plankton 
data from the project. It is intended to facilitate data access by the scientific and 
management communities. Interpretations and detailed analyses of these data 
are being given in meeting presentations, peer-reviewed journal articles (Stone et 
al. draft manuscript, Braker et al. draft manuscript, Frazel et al. in preparation) 
and graduate theses (Stone 1993; Braker 1993). 
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2. SAMPLE COLLECTION AND FIELD OPERATIONS 
Sampling cruises were conducted in waters off Fort Lauderdale, Florida, 
between July 1990 and December 1991. On each cruise the optical front of the Gulf 
Stream (the location where a distinct visual change in water color from green to 
azure blue was evident to the scientific party) was located visually during an 
offshore transect. The vessel then continued further offshore into the Gulf 
Stream, and an offshore-onshore transect of 3 to 7 hydrographic stations were 
then made. Biological samples were collected at each of 3 hydrographic stations, 
one at the front, one offshore of the front, and one inshore of the front. Off-front 
stations were positioned relative to the location of the front on each individual 
cruise, rather than at a fixed geographic position. 
At biological stations, 10-L Niskin bottle casts were made near the surface, 
at 50 and at lOOm. Samples were collected for chlorophyll determination, 
microplankton pigment analysis, and microzooplankton taxonomic composition. 
On cruises where biological stations were located in water depths less than 50 or 
lOOm, sampling was limited to 50 m and/or the surface. Surface water samples 
were also taken for phytoplankton enumeration by microscopy. 
The frequency of cruises was designed in loght of previously to take 
recognized scales of energetic variability in Gulf Stream circulation in the region 
(Diiing 1975). Thus, cruises were conducted approximately once monthly. 
During spring and fall sampling was conducted at higher frequencies (every 5 
days for 30d). 
In addition, access was provided to an acoustic doppler current profiler 
(ADCP) operated by the U.S. Navy and moored in 250m of water at the shelfbreak. 
Current velocities and relative zooplankton distributions were estimated nearly 
continuously with the ADCP for a period of ca. 34 days (August-September 1991). 
Finally a CTD (the same CTD as used in the offshore sampling) was moored at the 
Port Everglades inlet to provide a near-continuous (interrupted by CTD use during 
cruises) data set of inshore variability. 
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3. INSTRUMENTATION 
A. CTD System 
At each hydrographic station conductivity, temperature and depth (CTD) 
were measured with a model SBE-19-01 SEACAT CTD Profiler (Sea-Bird 
Electronics Corp.). The SEACAT Profiler measures electrical conductivity and 
temperature versus pressure, with a maximum sampling rate of 2 scans per 
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0.03% full scale 
Data were stored in a 64K byte solid-state memory for post-cruise 
processing. In the laboratory, data were corrected for sensor response time lags 
and condensed into 5m depth bins. 
The SEACAT profiler was re-configured to log data at one minute intervals 
during continuous immersion while deployed at the Port Everglades mooring. 
B. Hydrographic Station Log 
Table 2 lists CTD cast numbers, year date, Greenwich mean time, and 
geographic position for all hydrographic stations occupied during the Gulf 
Stream front program. 
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Table 2. CTD Number, Year Date, Greenwich Mean Time <GMT), 
l and Geographic Position for Hydrographic Stations Occupied During Florida Sea Grant Project R/LR-B-29. 
' 1 •CTDNwnber Year Date GMT Latitude Longitude 
I 101-GS 1990205 1532 26°03.43N 79°59.44W 
102 1990205 1816 26°03.41N 80°02.20W 
103-F 1990205 1840 26°04.13N 80°03.57W 
104-1 1990205 2039 26°03.80N 80°05.02W 
' 105 1990205 2043 26°03.57N 80°05.58W ' 
201 1990242 1329 26°03.73N 79°54.98W 
202-GS 1990242 1437 26°03.83N 79°58.96W 
203 1990242 1459 26°03.99N 80°01.16W 
204-F 1990242 1522 26°04.09N 80°03.05W 
205 1990242 1541 26°04.25N 80°04.88W 
206-1 1990242 1553 26°04.52N 80°05.46W 
301-GS 1990248 1420 26°03.84N 79°57.53W 
302 1990248 1659 26°04.45N 79°59.86W 
303 1990248 1735 26°04.29N 80°02.10W 
304-1 1990248 1804 26°04.59N 80°04.79W 
305 1990248 1807 26°04.62N 80°05.42W 
501 1990258 1302 26°03.10N 79°57.22W 
502-GS 1990258 1339 26°04.16N 79°59.78W 
503 1990258 1535 26°03.59N 80°02.15W 
504-F 1990258 1600 26°04.34N 80°04.60W 
505 1990258 1734 26°03.60N 80°04.99W 
506-1 1990258 1745 26°03.96N 80°05.51W 
601 1990264 1330 26°04.10N 79°57.31W 
602-GS 1990264 1350 26°03.96N 79°59.18W 
603-F 1990264 1557 26°03.86N 80°01.40W 
604 1990264 1637 26°04.21N 80°03.35W 
605 1990264 1650 26°04.14N 80°03.62W 
606-1 1990264 1705 26°04.52N 80°06.00W 
701-GS 1990275 1325 26°04.57N 79°59.21W 
702-F 1990275 1403 26°05.60N 80°00.74W 
703 1990275 1655 26°08.58N 80°00.17W 
704 1990275 1734 26°05.24N 80°03.17W 
705-1 1990275 1750 26°04.69N 80°04.89W 
706 1990275 1826 26°04.40N 80°05.15W 
801 1990311 1510 26°03.52N 79°57.03W 
802-GS 1990311 1530 26°03.40N 79°58.61W 
803 1990311 1730 26°03.58N 80°00.20W 
804-F 1990311 1746 26°03.68N 80°01.78W 
805 1990311 1934 26°03.63N 80°03.24W 
806 1990311 1949 26°03.37N 80°04.47W 
807-1 1990311 1957 26°03.39N 80°05.42W 
•GS, F, I Denote Gulf Stream, Front, and Inshore biological stations, respectively. 
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Table 2. cont. 
l •CTDNumber Year Date GMT latitude Longitude 
l 901 1990346 1502 26°03.15N 79°57.22W 902-GS 1990346 1519 26°03.24N 79°59.22W 
903 1990346 1650 26°03.62N 80°00.45W 
904-F 1990346 1726 26°03.56N 80°02.78W 
905 1990346 1754 26°03.70N 80°04.44W 
906 1990346 1758 26°03.86N 80°05.43W 
907-I 1990346 1802 26°03.06N 80°06.02W 
1001 1991023 1500 26°02.79N 79°59.04W 
1002-GS 1991023 1514 26°02.49N 80°01.05W 
1003-F 1991023 1830 26°03.04N 80°02.36W 
1004 1991023 1846 26°02.82N 80°04.03W 
1005 1991023 1857 26°02.98N 80°04.93W 
1006-I 1991023 1905 26°03.27N 80°05.38W 
1101 1991065 1451 26°02.53N 79°56.04W 
1102-GS 1991065 . 1507 26°02.78N 79°56.93W 
1103-F 1991065 1747 26°05.85N 79°58.96W 
1104-I 1991065 1840 26°04.16N 80°00.72W 
1105 1991065 2005 26°05.78N 80°03.41W 
1201-GS 1991101 1526 26°04.64N 79°57.48W 
1202 1991101 1539 26°04.20N 79°59.04W 
1203 1991101 1550 26°04.10N 79°58.89W 
1204-F 1991101 1605 26°04.07N 80°01.84W 
1205-I 1991101 1845 26°04.65N 80°03.23W 
1206 1991101 1904 26°04.06N 80°04.57W 
1207 1991101 1910 26°04.01N 80°05.18W 
1301 1991107 no data 
1302-GS 1991107 1528 26°02.21N 80°00.82W 
1303 1991107 1600 26°03.34N 80°01.79W 
1304 1991107 1604 26°03.24N 80°02.68W 
1305 1991107 1610 26°03.25N 80°03.59W 
1306 1991107 1615 26°03.31N 80°04.62W 
1307-F 1991107 1620 26°03.43N 80°05.17W 
1308 1991107 no data 
1309-F 1991107 1700 26°03.38N 80°05.43W 
1401 1991111 no data 
1402 1991111 1351 26°02.95N 80°00.69W 
1403 1991111 1400 26°03.10N 80°01.70W 
1404-GS 1991111 1410 26°03.04N 80°02.63W 
1405 1991111 1542 26°03.45N 80°03.63W 
1406-F 1991111 1615 26°03.29N 80°04.18W 
1407-1 1991111 1816 26°03.17N 80°04.32W 
1408 1991111 1840 26°02.88N 80°04.90W 
1409 1991111 1849 26°02.97N 80°04.24W 
•as, F, I Denote Gulf Stream, Front, and Inshore biological stations, respectively. 
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Table I. cont. 
1 •ern Number Year Date GMT Latitude Loneitude 
1601 1991116 1429 26°03.03N 79°68.04W 
l 1602-F 1991116 1451 26°03.66N 80°00.09W 1601 1991121 1430 26°03.82N so·oo.60w 
1602-GS 1991121 1442 26°03.77N 80•02.03W 
1603 1991121 1651 26°04.23N so•oa.7•w 
1604 1991121 1705 26°04.23N so••o.78W 
1605-F 1991121 1712 26°04.33N so•os.67W 
1606-I 1991121 1718 26°04.51N 80°06.16W 
170la 1991157 1431 25°06.67N 79°57.22W 
1702a 1991157 1450 26°02.83N 79°59.47W 
1703a-GS 1991157 1504 26°03.37N 80°01.73W 
1704a-F 1991157 1702 26°04.87N 80°04.85W 
1701b-F 1991158 1315 26°04.98N 80°05.54W 
1702b-I 1991158 1349 26°05.10N 80°05.36W 
1703b 1991158 1405 26°05.18N 80°05.62W 
1801 1991184 1335 26°03.05N 79°59.17W 
1802 1991184 1353 26°03.46N 80°00.73W 
1803-GS 1991184 1405 26°03.31N 80°02.22W 
1804 1991184 1539 26°04.36N 80°03.26W 
1805-F 1991184 1550 26°04.56N 80°03.74W 
1806-I 1991184 1559 26°04.67N 80°04.26W 
1807 1991184 1606 26°04.81N 80°05.16W 
1901-GS 1991197 1236 26°04.51N 80°00.62W 
1902-F 1991197 1332 26°06.37N 80°01.99W 
1903-I 1991197 1350 26°06.82N 80°03.01W 
1904 1991197 1408 26°06.81N 80°04.05W 
1905 1991197 1420 26°06.98N 80°04.46W 
2001-I 1991211 1428 26°03.87N 80°04.08W 
2002-F 1991211 1443 26°03.56N 80°03.16W 
2003 1991211 no data 
2004 1991211 1507 26°03.94N 80°01.99W 
2005-GS 1991211 1513 26°03.85N 80°01.11W 
2101-I 1991225 1310 26°05.38N 80°04.95W 
2102-F 1991225 1323 26°05.14N 80°03.61W 
2103-GS 1991225 1338 26°05.21N 80°01.97W 
2104 1991225 1354 26°05.21N 79°69.79W 
2105 1991225 1410 26°05.35N 79°57.85W 
2201-GS 1991276 1554 26°05.21N 79°58.10W 
2202 1991276 1620 26°04.58N ?9°69.43W 
2203-F 1991276 1650 26°03.83N 80°00.75W 
2204-I 1991276 2009 26°01.26N so•02.6JW 
2205 1991276 2026 26°01.99N 80°04.02\/ 
•as, F. I Denote Gulf Stream, Front, and Inshore biological stations, respectively. 
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Table 2. cont. 
rl 
•CTDNumber Year Date GMT Latitude Longitude 
2301 1991283 1320 26°03.39N 79°56.96W 
-, 2302-GS 1991283 1333 26°03.52N '79°68.16W 
2303 1991283 1527 26°03.33N '79°59.55W 
1 
2304-F 1991283 1550 26°02.76N 80°00.22W 
2305 1991283 no data 
2306-I 1991283 1853 26°02.38N 80°01.71W 
2307 1991283 1906 26°02.98N 80°03.30W 
2401-GS 1991286 1458 26°01.89N 79°50.85W 
2402-F 1991286 1600 26°01.47N 79°53.59W 
2403-1 1991286 1845 ~- 26°00.95N 79°56.66W 
2404 1991286 1856 26°01.62N 79°59.00W 
2405 1991286 no data 
2406 1991286 1937 26°03.13N 80°03.81W 
2501-GS 1991293 1514 26°03.06N 80°01.17W 
2502 1991293 1532 26°03.35N 80°02.39W 
2503 1991293 1542 26°03.32N 80°03.33W 
2504-F 1991293 1559 26°03.27N 80°04.28W 
2505-1 1991293 1609 26°03.32N 80°04.81W 
2506 1991293 1616 26°03.15N 80°05.28W 
2701 1991316 no data 
2702-GS 1991316 1410 26°03.20N 80°01.78W 
2703 1991316 1631 26°02.83N 80°03.27W 
2704-F 1991316 1707 26°03.18N 80°04.92W 
2705-1 1991316 1715 26°03.22N 80°05.20W 
2706 1991316 1719 26°03.27N 80°05.70W 
2801-GS 1991357 1330 26°01.95N 79°56.29W 
2802 1991357 1440 26°03.42N 79°58.50W 
2803 1991357 1449 26°03.34N 80°00.36W 
2804-F 1991357 1500 26°03.08N 80°02.64W 
2805-1 1991357 1555 26°02.40N 80°04.14W 
2806 1991357 1618 26°02.45N 80°05.11W 
•as, F,l Denote Gulf Stream, Front, and Inshore biological stations, respectively. 
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C. CTDData 
The following tables contain temperature, salinity, and density per depth 
interval. The data consist offive meter depth-averages of raw data collected at 2 
scans per second. Data are sorted by sequential CTD Number. Following the 
tables the same data are graphically presented as temperature and salinity 
versus depth profiles. 
8 
l 
CTD Number: 0101 Year Date: 1990205 GMT: 1532 
'1 Depth Temperature Practical Sigma m •c Salinity Units t 
6.03 29.67 36.28 22.80 
10.07 29.50 36.29 22.87 
15.10 29.40 36.30 22.91 
20.13 29.20 36.32 22.99 
25.17 29.14 36.32 23.01 
30.20 29.13 36.32 23.02 
35.23 29.05 36.34 23.05 
40.27 28.57 36.37 23.23 
45.30 27.73 36.42 23.55 
60.33 26.88 36.42 23.83 
55.37 25.32 36.47 24.36 
60.40 24.19 36.47 24.70 
65.44 23.02 36.40 24.99 
70.47 22.34 36.34 25.14 
75.51 20.86 36.35 25.56 
80.54 19.49 36.24 25.84 
85.57 17.72 36.22 26.28 
CTD Number: 0102 Year Date: 1990205 GMT: 1816 
Depth Temperature Practical Sigma 
m ·c Salinity Units t 
5.03 29.78 36.36 22.83 
10.07 29.40 36.35 22.94 
15.10 29.27 36.33 22.98 
20.13 29.19 36.32 23.00 
25.17 29.08 36.33 23.04 
30.20 28.97 36.33 23.07 
35.23 28.62 36.35 23.21 
40.27 27.91 36.31 23:41 
45.30 26.61 36.37 23.87 
50.33 24.23 36.32 24.58 
55.37 22.67 36.25 24.98 
60.40 21.23 36.18 25.32 
65.44 17.41 36.14 26.29 
70.47 17.03 36.10 26.35 
75.51 16.17 36.03 26.50 
80.54 15.12 36.02 26.73 
9 
l 
CTD Number. 0201 Year Date: 1990242 GMT: 1329 
l Depth Temperature Practical Sigma m •c Salinity Units t 
6.03 29.61 36.36 22.88 
10.06 29.59 36.36 22.89 
15.10 29.57 36.38 22.91 
20.13 29.37 36.40 22.99 
25.16 28.44 36.42 23.32 
30.19 26.47 36.49 24.01 
35.23 25.63 36.48 24.27 
.f0.26 24.77 36.48 24.53 
.f5.29 23.89 .36.48 24.79 
60.33 22.57 36.44 25.15 
65.36 21.46 36.43 25.46 
60.39 20.04 36.43 25.85 
65.43 19.23 36.39 26.03 
70.46 18.76 36.27 26.05 
75.49 17.76 36.29 26.32 
80.53 16.47 36.17 26.54 
85.56 15.57 36.10 26.69 
CTD Number. 0203 Year Date: 1990242 GMT: 1459 
Depth Temperature Practical Sigma 
m ·c Salinity Units t 
5.03 29.60 36.41 22.93 
10.06 29.09 36.42 23.10 
15.10 28.22 36.43 23.40 
20.13 27.44 36.42 23.65 
25.16 26.29 36.44 24.03 
30.19 25.67 36.42 24.21 
35.23 24.77 36.45 24.51 
40.26 23.56 36.43 24.85 
.f5.29 21.93 36.44 25.33 
50.33 20.73 36.38 25.62 
65.36 20.14 36.36 25.76 
60.39 19.79 36.35 25.85 
65.43 18.28 36.33 26.23 
70.46 16.96 36.25 26.48 
75.49 16.55 36.21 26.55 
80.53 15.91 36.15 26.65 
85.56 14.92 36.05 26.80 
90.60 14.48 35.97 26.84 
95.63 14.12 35.97 26.91 
1 0 
l 
CTD Number: 0204 Year Date: 1990242 GMT: 1522 
r 1 Depth Temperature Practical Sigma m •c 8ali nity Units t 
6.03 29.91 36.32 22.75 
rl 10.07 29.86 36.37 22.80 
15.10 29.75 36.37 22.84 
20.13 29.71 36.37 22.85 
25.17 29.47 36.37 22.92 
30.20 28.65 36.32 23.13 
35.23 27.26 36.31 23.58 
40.27 26.14 36.36 23.99 
45.30 24.97 36.36 24.33 
60.33 23.17 36.38 24.88 
65.37 21.46 36.40 25.35 
60.40 18.82 36.38 26.09 
65.44 18.13 36.35 26.26 
70.47 17.11 36.27 26.44 
75.51 16.57 36.19 26.52 
80.54 15.85 36.14 26.65 
85.57 15.18 36.01 26.69 
CTD Number: 0205 Year Date: 1990242 GMT: 1541 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 29.33 36.31 22.94 
10.06 29.13 36.30 23.00 
15.10 29.07 36.30 23.02 
CTD Number: 0206 Year Date: 1990242 GMT: 1553 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
6.03 29.68 36.28 22.79 
10.06 28.89 36.35 23.12 
1 1 
l 
CTD Number: 0301 Year Date: 1990248 GMT: 1420 
1 
Depth Temperature Practical Siema 
m •c Salinity Units t 
6.03 29.51 35.81 22.50 
10.06 29.56 35.88 22.54 
15.10 29.65 35.97 22.58 
20.13 29.68 36.03 22.61 
25.16 29.68 36.06 22.64 
30.19 29.71 36.11 22.66 
35.23 29.77 36.31 22.79 
40.26 29.36 36.38 22.98 
45.29 28.83 36.40 23.17 
60.33 28.30 36.42 23.37 
65.36 27.75 36.42 23.54 
60.39 27.33 36.43 23.69 
65.43 26.78 36.42 23.86 
70.46 26.15 36.45 24.08 
75.49 25.05 36.48 24.45 
80.53 23.37 36.51 24.97 
85.56 22.19 36.50 25.31 
CTD Number: 0302 Year Date:1990248 GMT: 1659 
Depth Temperature Practical Sigma 
m ·c Salinity Units t 
5.03 29.71 35.87 22.48 
10.06 29.73 35.90 22.49 
15.10 29.80 35.98 22.54 
20.13 29.95 36.18 22.63 
25.16 29.97 36.34 22.74 
30.19 29.84 36.40 22.84 
35.23 29.53 36.42 22.95 
40.26 29.13 36.42 23.09 
45.29 28.80 36.40 23.19 
50.33 28.62 36.44 23.27 
65.36 27.95 36.40 23.47 
60.39 27.29 36.39 23.67 
65.43 26.25 36.49 24.08 
70.46 24.91 36.50 24.50 
'15.49 23.29 36.54 25.01 
80.53 21.55 36.54 25.52 
85.56 21.10 36.53 25.63 
90.(JO 20.16 36.51 25.87 
1 2 
l 
CTD Number: 0501 Year Date: 1990258 GMT: 1802 
1 Depth Temperature Practical Siama m •c Salinity Units t 
6.03 29.61 36.01 22.62 
10.06 29.60 36.01 22.62 
16.10 29.59 36.01 22.63 
20.13 29.60 36.02 22.63 
25.16 29.64 36.05 22.64 
30.19 29.63 36.10 22.68 
35.23 29.59 36.13 22.71 
40.26 29.51 36.15 22.76 
45.29 29.45 36.19 22.81 
60.33 28.93 36.30 23.07 
65.36 28.38 36.40 23.32 
60.39 28.14 36.40 23.41 
65.43 27.37 36.43 23.68 
70.46 26.21 36.48 24.08 
75.49 25.21 36.52 24.43 
80.53 23.58 36.56 24.95 
85.56 21.48 36.56 25.55 
90.60 19.81 36.52 25.97 
95.63 19.24 36.53 26.13 
100.67 18.90 36.59 26.27 
CTD Number: 0502 Year Date: 1990258 GMT: 1839 
Depth Temperature Practical Sigma 
m ·c Salinity Units t 
6.03 29.43 35.72 22.46 
10.06 29.43 35.72 22.47 
15.10 29.44 35.73 22.47 
20.13 29.57 35.90 22.55 
25.16 29.62 36.15 22.72 
30.19 29.55 36.31 22.86 
35.23 29.42 36.36 22.95 
40.26 29.19 36.36 23.02 
45.29 28.99 36.40 23.12 
60.33 28.53 36.42 23.29 
65.36 27.68 36.40 23.55 
60.39 27.38 36.34 23.61 
65.43 26.59 36.43 23.93 
70.46 25.02 36.52 24 .49 
75.49 22.41 36.50 25.24 
80.53 20.94 36.54 25.69 
85.56 19.71 36.53 26.01 
1 3 
l 
ern Number: 0603 Year Date: 1990258 GMT: 1535 
rl Depth Temperature Practical Sipla 
m •c Salinity Units t 
6.03 29.43 35.90 22.60 
l 10.06 29.37 35.92 22.63 15.10 29.32 35.95 22.67 
20.13 29.20 36.02 22.76 
25.16 28.88 36.11 22.94 
30.19 28.27 36.23 23.24 
35.23 27.58 36.31 23.52 
40.26 26.66 36.38 23.87 
45.29 25.59 36.43 24.24 
60.33 24.48 36.46 24.61 
55.36 23.13 36.47 25.01 
60.39 21.54 36.46 25.46 
65.43 20.19 36.42 25.80 
70.46 18.37 36.40 26.25 
75.49 17.91 36.32 26.31 
80.53 17.47 36.27 26.37 
85.56 16.48 36.21 26.57 
90.60 16.01 36.13 26.61 
CTD Number: 0504 Year Date: 1990258 GMT: 1600 
Depth Temperature Practical Sigma 
m ·c Salinity Units t 
5.03 29.69 35.95 22.55 
10.06 29.58 35.97 22.60 
15.10 29.45 36.11 22.75 
20.13 29.56 36.31 22.86 
25.16 29.40 36.34 22.94 
30.19 28.97 36.30 23.05 
ern Number: 0505 Year Date: 1990258 GMT:1734 
Depth Temperature Practical Sigma 
m •c Salinity Units t 
5.03 29.69 35.72 22.38 
10.06 29.69 35.72 22.38 
15.10 29.62 35.80 22.46 
20.13 29.55 35.90 22.56 
ern Number: 0506 Year Date: 1990258 GMT: 1745 
Depth Temperature Practical Sip a 
m •c Salinity Units t 
4.03 29.77 35.60 22.26 
6.04 29.73 35.64 22.30 
8.05 29.67 35.71 22.37 
14 
,l 
CTD Number. 0601 Year Date: 1990264 GMT: 1330 
rl Depth Temperature Practical Si1111a m •c Salinity Units t 
6.03 29.74 35.82 22.43 
10.06 29.74 35.82 22.44 
15.10 29.74 36.00 22.57 
20.13 29.66 36.13 22.69 
25.16 29.53 36.25 22.83 
30.19 29.42 36.30 22.90 
35.23 29.32 36.31 22.94 
40.26 29.01 36.33 23.06 
45.29 28.53 36.35 23.24 
60.33 27.69 36.41 23.56 
65.36 26.81 36.43 23.86 
60.39 26.02 36.51 24 .17 
65.43 24.75 36.52 24.57 
70.46 23.77 36.52 24.86 
75.49 23.18 36.45 24.98 
80.53 22.30 36.41 25.21 
85.56 20.51 36.35 25.65 
90.60 18.94 36.31 26.04 
CTD Number. 0602 Year Date: 1990264 GMT: 1350 
Depth Temperature Practical Sigma 
m •c Salinity Units t 
5.03 29.75 35.77 22.39 
10.06 29.75 35.77 22.39 
15.10 29.77 35.84 22.44 
20.13 29.69 36.08 22.65 
25.16 29.54 36.22 22.80 
30.19 29.35 36.28 22.91 
35.23 29.20 36.31 22.98 
40.26 28.75 36.34 23.15 
45.29 28.28 36.35 23.32 
50.33 28.13 36.35 23.37 
55.36 27.94 36.37 23.45 
60.39 27.09 36.43 23.77 
65.43 26.01 36.48 24.15 
70.46 24.78 36.56 24 .59 
75.49 23.47 36.54 24.97 
80.53 21.96 36.50 25.37 
85.56 20.72 36.44 25.67 
1 5 
fl CTD Number: 0603 Year Date: 1990264 GMT: 1557 
r 1 Depth Temperature Practical Sirma m •c Salinity Units t 
6.03 29.74 35.68 22.32 
l 10.06 29.67 35.71 22.38 15.10 29.61 35.71 22.40 
20.13 29.73 35.81 22.43 
25.16 29.79 35.93 22.50 
30.19 29.70 36.06 22.63 
35.23 29.58 36.24 22.80 
40.26 29.39 36.30 22.91 •• 
45.29 29.13 36.34 23.03 
-60.33 28.91 36.33 23.10 
65.36 28.57 36.34 23.22 
60.39 27.82 36.39 23.51 
65.43 26.97 36.38 23.77 
70.46 25.91 36.44 24.15 
75.49 24.29 36.49 24.68 
80.53 23.30 36.47 24.96 
85.56 21.93 36.51 25.39 
CTD Number: 0604 Year Date: 1990264 GMT: 1637 
Depth Temperature Practical Sigma 
m ·c Salinity Units t 
5.03 29.65 35.72 22.39 
10.06 29.63 35.74 22.41 
15.10 29.60 35.75 22.43 
20.13 29.57 35.77 22.46 
25.16 29.52 35.83 22.52 
30.19 29.38 36.03 22.71 
35.23 29.21 36.19 22.89 
40.26 28.88 36.26 23.06 
45.29 28.71 36.27 23.11 
60.33 28.41 36.29 23.23 
65.36 27.92 36.33 23.42 
60.39 27.47 36.36 23.59 
65.43 26.41 36.45 24.00 
70.46 25.41 36.51 24.36 
75.49 24.07 36.48 24.74 
80.53 23.07 36.50 25.05 
85.56 21.88 36.51 25.40 
90.60 20.63 36.50 25.74 
95.63 18.63 36.19 2€ .03 
1 6 
\ 
n CTD Number: 0605 YearDate:1990264 GMT: 1650 
Depth Temperature Practical Sigma 
l m ·c Salinity Units t 6.03 29.63 85.85 22.49 
10.07 29.57 85.86 22.52 
15.10 29.49 85.88 22.56 
20.13 29.40 85.93 22.63 
25.17 29.28 86.03 22.75 
80.20 29.12 86.12 22.87 
85.23 28.98 86.13 22.92 
40.27 28.83 86.15 22.99 
45.30 28.54 86.20 23.12 
50.33 28.07 86.29 23.34 
65.37 27.51 36.37 23.59 
60.40 26.50 86.46 23.98 
65.44 26.03 36.46 24.13 
70.47 25.32 86.52 24.39 
75.51 24.71 86.49 24.56 
80.54 23.66 86.51 24.88 
85.57 21.74 86.41 25.36 
90.61 20.63 36.43 25.69 
CTD Number: 0606 Year Date: 1990264 GMT: 1705 
Depth Temperature Practical Sigma 
m •c Salinity Units t 
4.03 29.66 35.86 22.50 
6.04 29.60 85.87 22.52 
8.05 29.55 85.90 22.55 
1 7 
rl 
ern Number: 070l Year Date: 1990275 GMT: 1325 
1 
Depth Temperature Practical Si~Jna 
m •c Salinity Units t 
5.03 28.61 36.05 22.98 
1 
10.06 28.61 36.05 22.98 
15.10 28.61 36.05 22.98 
20.13 28.61 36.05 22.98 
25.16 28.61 36.05 22.99 
30.19 28.61 36.05 22.99 
35.23 28.43 36.14 23.11 
<&0.26 27.78 36.27 23.43 
<&5.29 27.20 36.34 23.67 
50.33 26.80 36.39 23.83 
55.36 26.27 36.46 24.05 
60.39 25.81 36.53 24 .25 
65.43 25.29 36.59 24.46 
70.46 24.71 36.68 24.70 
75.49 24.03 36.73 24.94 
80.53 23 .44 36.81 25.18 
CTD Number: 0702 Year Date: 1990275 GMT: 1403 
Depth Temperature Practical Sigma 
m ·c Salinity Units t 
5.03 29.11 36.05 22.82 
10.06 29.01 36.04 22.84 
15.10 28.92 36.03 22.87 
20.13 28.78 36.02 22.91 
25.16 28.74 36.03 22.92 
30.19 28.72 36.02 22.93 
35.23 28.71 36.03 22.94 
<&0.26 28.50 36.17 23 .11 
<&5.29 28.00 36.27 23.35 
50.33 27.69 36.28 23.46 
55.36 27.18 36.34 23 .67 
60.39 26.53 36.41 23.93 
65.43 25.81 36.49 24.22 
70.46 25.01 36.63 24.58 
75.49 24 .50 36.66 24.75 
80.53 23.22 36.59 25.08 
85.56 20.86 36.30 25.52 
90.60 18.99 36.17 25.92 
1 8 
I J CTD Number: 0705 Year Date: 1990275 GMT: 1750 
l 
Depth Temperature Practical Sicma 
m •c Salinity Units t 
6.04 29.33 35.87 22.61 
'l 8.05 29.32 35.97 22.69 10.06 29.29 36.00 22.72 
12.08 29.28 36.01 22.73 
14.09 29.26 36.02 22.74 
16.10 29.26 36.02 22.75 
CTD Number: 0706 Year Date: 1990275 GMT: 1826 
Depth Temperature Practical Si~Jna 
m •c Salinity Units t 
2.01 29.41 35.25 22.12 
4.03 29.19 35.66 22.50 
6.04 29.12 35.74 22.58 
8.05 29.11 35.78 22.61 
1 9 
l CI'D Number: 0703 Year Date: 1990275 GMT: 1855 
1 
Depth Temperature Practical Sigma 
m •c SalinltyUnlts t 
5.03 29.33 36.06 22.75 
l 10.06 29.23 36.06 22.79 15.10 29.16 36.06 22.81 
20.13 29.04 36.07 22.85 
25.16 28.91 36.06 22.89 
30.19 28.80 36.05 22.92 
35.23 28.73 36.07 22.96 
40.26 28.48 36.25 23.18 
45.29 27.95 36.33 23.41 
50.33 27.68 36.40 23.56 
55.36 26.79 36.40 23.84 
60.39 26.03 36.52 24.18 
65.43 25.20 36.68 24.55 
70.46 24.64 36.75 24.78 
75.49 24.11 36.79 24.96 
80.53 22.60 36.84 25.45 
85.56 20.40 36.59 25.87 
90.60 18.86 36.44 26.16 
CTD Number: 0704 Year Date: 1990275 GMT: 1784 
Depth Temperature Practical Sigma 
m •c Salinity Units t 
5.03 29.12 35.98 22.76 
10.06 29.02 35.98 22.79 
15.10 28.95 36.01 22.84 
20.13 28.81 36.06 22.93 
25.16 28.43 36.17 23.14 
30.19 27.42 36.31 23.57 
35.23 25.42 36.45 24.31 
40.26 23.11 36.41 24.97 
45.29 21.68 36.41 25.38 
50.33 19.80 36.36 25.85 
55.36 18.81 36.28 26.05 
60.39 17.82 36.25 26.27 
65.43 16.99 36.17 26.41 
70.46 16.20 36.08 26.54 
75.49 15.37 36.05 26.70 
80.53 14.73 36.01 26.81 
85.56 14.27 35.94 26.86 
90.60 14.11 35.91 26.87 
20 
1 CTD Number. 0801 Year Date: 1990311 GMT: 1510 
r l Depth Temperature Practical SiJID& m •c Salinity Units t 
6.03 27.70 36.21 23.40 
10.07 27.70 36.21 23.41 
15.10 27.70 36.21 23.41 
20.13 27.69 36.21 23.41 
l 25.17 27.68 36.21 23.41 30.20 27.67 36.21 23.42 
35.23 27.65 36.21 23.42 
40.27 27.55 36.22 23.46 
45.30 27.39 36.23 23.52 
50.33 27.35 36.23 23.54 
65.37 27.28 36.23 23.56 
60.40 26.82 36.23 23.70 
65.44 26.46 36.23 23.82 
70.47 26.40 36.27 23.87 
75.51 26.33 36.27 23.89 
80.54 26.21 36.30 23.95 
85.57 26.10 36.30 23.99 
CTD Number. 0802 Year Date: 1990311 GMT: 1530 
Depth Temperature Practical Sigma 
m ·c Salinity Units t 
5.03 27.61 36.21 23.44 
10.07 27.60 36.21 23.44 
15.10 27.59 36.21 23.44 
20.13 27.59 36.21 23.44 
25.17 27.58 36.21 23.45 
30.20 27.55 36.22 23.46 
35.23 27.47 36.22 23.49 
40.27 27.38 36.23 23.52 
45.30 27.32 36.23 23.54 
60.33 27.25 36.23 23.57 
55.37 26.94 36.23 23.66 
60.40 26.57 36.19 23.76 
70.47 26.09 36.15 23.88 
75.51 26.16 36.22 23.91 
80.54 26.11 36.26 23.95 
85.57 26.01 36.26 23.98 
90.35 25.74 36.27 24.07 
2 1 
CI'D Number. 0803 Year Date: 1990311 GMT: 1730 
Depth Temperature Practical SillJUl 
l m oc Salinity Units t 
6.03 27.46 36.24 23.50 
10.06 27.39 36.24 23.53 
15.10 27.32 36.24 23.55 
20.13 27.26 36.24 23.57 
25.16 27.21 36.24 23.59 
30.19 27.13 36.24 23.61 
35.23 27.04 36.24 23.64 
40.26 26.94 36.24 23.67 ., 
45.29 26.85 _36.23 23.70 
60.33 26.84 36.24 23.71 
65.36 26.77 36.24 23.73 
60.39 26.68 36.25 23.77 
65.43 26.56 36.27 23.82 
70.46 26.47 36.27 23.85 
75.49 26.31 36.28 23.91 
80.53 26.09 36.29 23.98 
85.56 25.91 36.28 24.03 
CTD Number. 0804 Year Date: 1990311 GMT: 1746 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 27.46 36.24 23.50 
10.06 27.39 36.23 23.53 
15.10 27.32 36.24 23.55 
20.13 27.26 36.24 23.57 
25.16 27.21 36.24 23.59 
30.19 27.12 36.24 23.61 
35.23 27.04 36.24 23.64 
40.26 26.93 36.23 23.67 
45.29 26.84 36.23 23.70 
50.33 26.84 36.24 23.71 
65.36 26.77 36.24 23.73 
60.39 26.68 36.25 23.77 
65.43 26.56 36.27 23.81 
70.46 26.46 36.27 23.85 
75.49 26.31 36.28 23.90 
80.53 26.09 36.28 23.97 
85.56 25.91 36.28 24.03 
90.60 25.69 36.27 24.09 
22 
l 
l CTD Number: 0805 Year Date: 1990311 GMT: 1934 Depth Temperature Practical Sicma 
m •c Salinity Units t 
l 6.03 27.18 36.25 23.60 10.07 27.05 36.25 23.65 
15.10 26.95 36.25 23.68 
20.13 26.90 36.25 23.70 
25.17 26.88 36.25 23.70 
30.20 26.86 36.25 23.71 
35.23 26.82 36.25 23.72 
40.27 26.67 36.24 23.76 
45.30 26.57 36.23 23.79 
50.33 26.48 36.23 23.81 
65.37 26.35 36.21 23.84 
60.40 26.34 36.22 23.85 
65.44 26.28 36.27 23.90 
70.47 26.11 36.27 23.96 
75.51 25.89 36.27 24.02 
80.54 25.72 36.26 24.07 
85.57 25.50 36.29 24 .16 
CTD Number: 0806 Year Date: 1990311 GMT: 1949 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
4.03 26.90 36.22 23.67 
6.04 26.90 36.22 23.67 
8.05 26.87 36.21 23.67 
10.06 26.81 36.21 23.69 
crD Number: 0807 Year Date: 1990311 GMT: 1957 
Depth Temperature Practical Sigma 
m ·c Salinity Units t 
4.03 26.90 36.22 23.67 
6.04 26.90 36.21 23.67 
8.05 26.87 36.21 23.67 
23 
r 1 
CTD Number. 0901 Year Date: 1990346 GMT: 1502 
Depth Temperature Practical Sigma 
m •c Salinity Units t 
6.03 25.67 36.19 24.04 
10.06 25.67 36.19 24.04 
15.10 25.67 36.19 24.04 
20.13 25.61 36.21 24.07 
25.16 25.55 36.21 24.09 
30.19 25.53 36.20 24.09 
35.23 25.48 36.21 24.11 
.0.26 25.43 36.21 24.13 
.5.29 25.40 36.22 24.14 
60.33 25.38 36.22 24.15 
65.36 25.35 36.22 24.16 
60.39 25.30 36.23 24.18 
65.43 25.15 36.27 24.26 
70.46 24.94 36.27 24.32 
75.49 24.87 36.27 24.34 
80.53 24.82 36.25 24.35 
85.56 24.72 36.27 24.39 
CTD Number. 0902 Year Date: 1990346 GMT: 1519 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 25.23 36.22 24.20 
10.06 25.22 36.23 24.20 
15.10 25.19 36.24 24.22 
20.13 25.12 36.25 24.25 
25.16 25.11 36.24 24.24 
30.19 25.11 36.24 24.25 
35.23 25.10 36.24 24;25 
.0.26 25.08 36.23 24.25 
.5.29 25.08 36.23 24.25 
60.33 25.07 36.24 24.26 
65.36 25.05 36.24 24.26 
60.39 24.94 36.27 24.32 
65.43 24.86 36.26 24 .34 
70.46 24 .80 36.26 24.36 
75.49 24.74 36.27 24.38 
80.53 24.62 36.29 24.44 




CTD Number: 0903 Year Date: 1990346 GMT: 1650 
Depth Temperature Practical 
m °C Salinity Units 
1.22 25.02 36.23 
CTD Number: 0904 Year Date: 1990346 GMT: 1726 
Depth Temperature Practical 
m oc Salinity Units 
1.51 25.18 36.12 
CTD Number: 0905 Year Date: 1990346 GMT: 1754 
Depth Temperature Practical 
m oc Salinity Units 
0.77 25.35 36.24 
CTD Number: 0906 Year Date: 1990346 GMT: 1758 
Depth Temperature Practical 
m oc Salinity Units 
0.85 25.33 36.21 
CTD Number: 0907 Year Date: 1990346 GMT: 1802 
Depth Temperature Practical 
m °C Salinity Units 

















r I CTD Number: 1001 Year Date: 1991023 GMT: 1500 Depth Temperature Practical Sigma 
m oc Salinity Units t 
6.03 24.68 35.96 24.17 
10.07 24.62 36.02 24.23 
15.10 24.55 36.08 24.30 
20.13 24.53 36.11 24.33 
25.17 24.54 36.12 24.33 
30.20 24.54 36.13 24.34 
35.23 24.53 36.13 24.34 
40.27 24.53 36.13 24.34 
45.30 24.53 36.13 24.34 
50.33 24.54 36.15 24.35 
65.37 24.52 36.25 24.44 
60.40 24.22 36.43 24.66 
65.44 24.07 36.44 24.71 
70.47 23.78 36.44 24.80 
75.51 23.67 36.44 24.83 
80.54 23.63 36.45 24.85 
85.57 23.29 36.47 24.96 
CTD Number: 1002 Year Date: 1991023 GMT: 1514 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 24.53 36.14 24.35 
10.07 24.53 36.14 24.35 
15.10 24.53 36.14 24.35 
20.13 24.53 36.14 24.35 
25.17 24.53 36.14 24.35 
30.20 24.53 36.14 24.35 
35.23 24.53 36.14 24.35 
40.27 24.53 36.14 24.35 
45.30 24.53 36.16 24.36 
50.33 24.52 36.30 24.47 
55.37 24.36 36.38 24.58 
60.40 24.20 36.42 24.66 
65.44 23.99 36.45 24.74 
70.47 23.69 36.47 24.85 
75.51 23.50 36.48 24.91 
80.54 23.32 36.48 24.97 




CTD Number: 1003 Year Date: 1991023 GMT: 1830 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 24.39 36.12 24.37 
10.07 24.36 36.11 24.38 
15.10 24.35 36.11 24.38 
20.13 24.35 36.11 24.38 
25.17 24.34 36.11 24.38 
30.20 24.34 36.11 24.39 
35.23 24.34 36.11 24.39 
40.27 24.34 36.12 24.39 
45.30 24.33 36.12 24.39 
50.33 24.28 36.13 24.42 
65.37 23.87 36.27 24.65 
60.40 23.49 36.38 24.84 
65.44 23.12 36.42 24.98 
70.47 22.52 36.39 25.13 
75.51 21.81 36.36 25.31 
80.54 21.33 36.35 25.43 
85.57 21.20 36.35 25.47 
CTD Number: 1004 Year Date: 1991023 GMT: 1846 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 24.53 36.07 24.30 
10.07 24.49 36.07 24.31 
15.10 24.49 36.07 24.31 
20.13 24.49 36.08 24.31 
25.17 24.48 36.09 24 .. 32 
30.20 24.47 36.09 24.33 
35.23 24.46 36.10 24.34 
40.27 24.44 36.11 24.35 
45.30 24.23 36.19 24.48 
50.33 23.94 36.26 24.62 
55.37 23.72 36.28 24.70 
60.40 23.41 36.33 24.82 
65.44 23.08 36.34 24.93 
70.47 22.70 36.34 25.04 
75.51 21.67 36.37 25.35 
80.54 20.76 36.34 25.58 
85.57 20.55 36.36 25.66 
27 
rl 
CTD Number: 1005 Year Date: 1991023 GMT: 1857 
r I Depth Temperature Practical Sigma 
m oc Salinity Units t 
rl 10.07 24.47 36.04 24.29 15.10 24.47 36.04 24.29 
CTD Number: 1006 Year Date: 1991023 GMT: 1905 ,, 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
2.01 24.21 35.82 24.20 
4.03 24.18 35.85 24.23 
6.04 24.18 35.86 24.24 




CTD Number. 1101 Year Date: 1991065 GMT: 1451 
rl Depth Temperature Practical Sigma m oc Salinity Units t 
5.03 23.37 36.29 24.80 
, 10.06 23.36 36.29 24.81 
15.10 23.35 36.28 24.81 
20.13 23.35 36.28 24.81 
25.16 23.35 36.29 24.81 
30.19 23.35 36.29 24.81 
35.23 23.36 36.29 24.81 
40.26 22.96 36.48 25.07 
45.29 22.73 36.52 25.17 
50.33 22.35 36.47 25.24 
55.36 21.80 36.44 25.37 
60.39 21.48 36.41 25.44 
65.43 21.20 36.41 25.51 
70.46 20.97 36.40 25.57 
75.49 20.78 36.35 25.59 
80.53 20.65 36.33 25.60 
85.56 20.61 36.36 25.64 
90.60 20.53 36.36 25.66 
CTD Number. 1102 Year Date: 1991065 GMT: 1507 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 23.39 36.28 24.80 
10.06 23.38 36.28 24.80 
15.10 23.38 36.28 24.80 
20.13 23.38 36.28 24.80 
25.16 23.38 36.28 24.80 
30.19 23.38 36.28 24.80 
35.23 23.38 36.29 24.80 
40.26 23.29 36.33 24.86 
45.29 22.68 36.47 25.14 
50.33 22.28 36.46 25.25 
55.36 21.96 36.49 25.36 
60.39 21.64 36.44 25.42 
65.43 21.28 36.43 25.50 
70.46 20.99 36.41 25.57 
75.49 20.88 36.36 25.57 
80.53 20.74 36.35 25.59 
85.56 20.57 36.31 25.61 
90.60 20.64 36.35 25.62 
95.63 20.56 36.39 25.67 
29 
l 
CTD Number: 1108 Year Date: 1991065 GMT: 1747 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
6.03 23.66 36.28 24.71 
10.06 23.63 36.28 24.72 
15.10 23.57 36.27 24.73 
20.13 23.56 36.27 24.74 
25.16 23.55 36.27 24.74 
30.19 23.52 36.29 24.76 
35.23 23.20 36.39 24.93 
40.26 23.01 36.46 25.04 
45.29 22.53 36.51 25.22 
60.33 22.22 36.50 25.30 
65.36 22.00 36.54 25.39 
60.39 21.63 36.47 25.44 
65.43 21.35 36.43 25.49 
70.46 21.06 36.40 25.54 
75.49 20.87 36.38 25.58 
80.53 20.61 36.34 25.62 
85.56 20.59 36.34 25.63 
90.60 20.57 36.38 25.66 
95.63 20.34 36.37 25.72 
CTD Number: 1104 Year Date: 1991065 GMT: 1840 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
10.07 24.31 36.26 24.51 
15.10 24.26 36.26 24.52 
20.13 24.39 36.44 24.61 
25.17 24.28 36.48 24.68 
30.20 24.23 36.50 24.71 
35.23 24.11 36.64 24.85 
40.27 23.99 36.70 24.93 
45.30 23.39 36.63 25.06 
60.33 22.79 36.50 25.14 
55.37 22.34 36.47 25.24 
60.40 21.60 36.54 25.50 
65.44 21.04 36.53 25.65 
70.47 20.60 36.48 25.73 
75.51 20.31 36.45 25.79 
80.54 19.52 36.39 25.95 
85.57 18.25 36.31 26.22 
90.61 16.12 36.31 26.73 
95.64 14.96 36.07 26.81 
30 
n 
CTD Number: 1105 Year Date: 1991065 GMT:2005 
l Depth Temperature Practical Sigma m oc Salinity Units t 
6.03 24.07 36.33 24.63 
10.07 23.92 36.37 24.70 
15.10 23.89 36.37 24.71 
20.13 23.82 36.38 24.74 
25.17 23.81 36.45 24.80 
30.20 23.65 36.56 24.93 
35.23 23.35 36.58 25.03 
-'0.27 22.89 36.56 25.15 
45.30 21.77 36.52 25.44 
60.33 21.05 --36.50 25.62 
65.37 20.35 36.49 25.80 
60.40 19.68 36.38 25.90 
65.44 19.48 36.36 25.94 
70.47 18.79 36.37 26.13 
75.51 17.51 36.27 26.36 
80.54 17.14 36.20 26.41 
85.57 16.63 36.20 26.53 
90.61 16.19 36.15 26.59 
95.64 15.35 36.06 26.71 
3 I 
n 
CTD Number: 1201 Year Date: 1991101 GMT: 1526 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
r 1 6.03 25.99 36.13 23.89 
I 10.06 26.96 36.13 23.90 15.10 25.91 36.14 23.92 
20.13 25.87 36.15 23.94 
25.16 25.80 36.16 23.98 
30.19 25.76 36.17 23.99 
35.23 25.74 36.18 24.00 
40.26 25.71 36.18 24.02 
45.29 25.69 36.19 24.03 
50.33 25.64 36.20 24.06 
65.36 25.55 36.22 24.09 
60.39 25.40 36.21 24.14 
65.43 24.96 36.25 24.30 
70.46 24.69 36.34 24.45 
75.49 24.71 36.42 24.50 
80.53 24.77 36.47 24.52 
85.56 24.68 36.46 24.55 
90.60 24.53 36.52 24.63 
95.63 24.44 36.49 24.64 
CTD Number: 1202 Year Date: 1991101 GMT: 1539 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 25.88 36.14 23.94 
10.06 25.85 36.15 23.95 
15.10 25.84 36.16 23.96 
20.13 25.82 36.16 23.97 
25.16 25.81 36.17 23.98 
30.19 25.79 36.17 23.98 
35.23 25.79 36.17 23.99 
40.26 25.78 36.17 23.99 
45.29 25.73 36.18 24.01 
50.33 25.69 36.20 24.04 
55.36 25.69 36.20 24.04 
60.39 25.59 36.20 24.07 
65.43 25.51 36.22 24.11 
70.46 25.47 36.21 24.12 
75.49 25.17 36.21 24.21 
80.53 24.48 36.30 24.48 
85.56 24.29 36.35 24.58 
90.60 24.23 36.35 24.60 
95.63 24.20 36.34 24.60 
100.67 24.06 36.37 24.66 
32 
CTD Number: 1203 Year Date: 1991101 GMT: 1550 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 25.72 36.19 24.02 
10.06 25.63 36.19 24.05 
15.10 25.60 36.20 24.07 
20.13 25.59 36.20 24.07 
25.16 25.58 36.20 24.07 
30.19 25.57 36.20 24.08 
35.23 25.53 36.21 24.09 
40.26 25.64 36.19 24.05 
45.29 25.58 36.19 24.07 
50.33 25.54 36.20 24.08 
55.36 25.55 36.20 24.08 
60.39 25.51 36.20 24.10 
65.43 25.50 36.21 24.10 
70.46 25.52 36.20 24.09 
75.49 25.41 36.20 24.12 
80.53 24.88 36.26 24.34 
85.56 24.40 36.29 24.50 
90.60 23.95 36.37 24.70 
95.63 23.83 36.40 24.75 
100.67 23.80 36.42 24.78 
CTD Number: 1204 Year Date: 1991101 GMT: 1605 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 25.65 36.19 24.04 
10.06 25.58 36.20 24.07 
15.10 25.56 36.20 24.08 
20.13 25.55 36.21 24.09 
25.16 25.54 36.21 24.09 
30.19 25.53 36.21 24.10 
35.23 25.52 36.21 24.10 
40.26 25.51 36.21 24.10 
45.29 25.50 36.21 24.10 
50.33 25.41 36.19 24.12 
55.36 24.98 36.26 24.30 
60.39 24.75 36.29 24.39 
65.43 24.59 36.30 24.45 
70.46 24.17 36.33 24.60 
75.49 23.80 36.37 24.74 
80.53 23.50 36.36 24.82 
85.56 23.06 36.40 24.98 
90.60 22.69 36.34 25.04 




CTD Number: 1205 Year Date: 1991101 GMT: 1845 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
1 
. 6.03 25.89 36.17 23.95 
10.06 25.85 36.17 23.96 
15.10 25.84 36.17 23.97 
20.13 25.83 36.16 23.97 
25.16 25.81 36.17 23.98 
30.19 25.80 36.17 23.98 
35.23 25.78 36.17 23.99 ,, 
40.26 25.72 36.18 24.02 
45.29 25.33 36.29 24.22 
50.33 25.03 36.40 24.39 
65.36 24.91 36.43 24.45 
60.39 24.75 36.43 24.50 
65.43 24.63 36.40 24.52 
70.46 24.46 36.43 24.59 
75.49 24.36 36.44 24.62 
80.53 24.13 36.40 24.67 
85.56 23.91 36.38 24.72 
90.60 23.41 36.37 24.85 
95.63 22.71 36.41 25.09 
100.67 22.29 36.36 25.18 
CTD Number: 1206 Year Date: 1991101 GMT: 1904 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 25.63 36.17 24.04 
10.06 25.58 36.19 24.06 
15.10 25.57 36.19 24.07 
20.13 25.57 36.19 24.07 
25.16 25.51 36.18 24.08 
30.19 25.39 36.21 24.14 
35.23 25.34 36.21 24.16 
40.26 25.24 36.22 24.19 
CTD Number: 1207 Year Date: 1991101 GMT: 1910 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 25.63 36.18 24.04 
10.06 25.60 36.19 24.06 
34 
I 1 
CTD Number: 1302 Year Date: 1991107 GMT: 1528 
Depth Temperature Practical 
m oc Salinity Units 
0.69 25.76 36.04 
1 
CTD Number: 1303 Year Date: 1991107 GMT: 1600 
Depth Temperature Practical 
m oc Salinity Units 
1.52 25.77 36.26 
CTD Number: 1304 Year Date: 1991107 GMT: 1604 
Depth Temperature Practical 
m °C Salinity Units 
1.28 25.73 36.27 
CTD Number: 1305 Year Date: 1991107 GMT: 1610 
Depth Temperature Practical 
m oc Salinity Units 
1.60 25.74 36.25 
CTD Number: 1306 Year Date: 1991107 GMT: 1615 
Depth Temperature Practical 
m oc Salinity Units 
1.84 25.64 36.26 
CTD Number: 1307 Year Date: 1991107 GMT: 1620 
Depth Temperature Practical 
m °C Salinity Units 
1.39 25.67 36.27 
CTD Number: 1309 Year Date: 1991107 GMT: 1700 
Depth Temperature Practical 
m oc Salinity Units 
























l CTD Number: 1402 Year Date: 199111 GMT: 1351 Depth Temperature Practical Sigma 
m oc Salinity Units t 
1 6.03 26.05 36.27 23.98 10.06 26.05 36.27 23.98 
15.10 26.05 36.27 23.98 
20.13 26.04 36.27 23.98 
25.16 26.05 36.27 23.98 
30.19 26.05 36.27 23.98 
35.23 26.04 36.28 23.98 
40.26 25.92 36.28 24.03 
45.29 25.43 36.33 24.22 
60.33 24.54 36.41 24.55 
65.36 23.05 36.48 25.04 
60.39 21.97 36.51 25.37 
65.43 20.91 36.40 25.59 
70.46 19.62 36.37 25.91 
75.49 18.50 36.32 26.16 
80.53 17.66 36.31 26.36 
85.56 16.67 36.25 26.55 
90.60 15.67 36.08 26.63 
CTD Number: 1403 Year Date: 1991111 GMT: 1400 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 25.90 36.26 24.01 
10.06 25.90 36.25 24.01 
15.10 25.90 36.26 24.02 
20.13 25.89 36.26 24.02 
25.16 25.89 36.26 24.02 
30.19 25.89 36.26 24.02 
35.23 25.82 36.28 24.05 
40.26 25.62 36.31 24.14 
45.29 25.31 36.34 24.26 
50.33 24.28 36.37 24.60 
65.36 23.35 36.40 24.90 
60.39 21.43 36.43 25.47 
65.43 19.68 36.41 25.92 
70.46 18.98 36.40 26.10 
75.49 18.31 36.39 26.26 
80.53 17.44 36.32 26.42 
85.56 16.63 36.28 26.61 
90.60 15.66 36.05 26.63 
36 
l 
CTD Number: 1404 Year Date: 1991111 GMT: 1410 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
I l 6.03 25.92 36.27 24.02 10.06 25.91 36.27 24.02 
15.10 25.91 36.27 24.02 
20.13 25.91 36.27 24.02 
25.16 25.91 36.27 24.02 
30.19 25.89 36.27 24.03 
35.23 25.79 36.29 24.07 
40.26 25.63 36.30 24.14 
45.29 25.24 36.34 24.28 
60.33 24.32 -36.42 24.62 
65.36 22.32 36.46 25.24 
60.39 20.81 36.44 25.65 
65.43 19.64 36.33 25.88 
70.46 18.89 36.34 26.08 
75.49 18.17 36.41 26.31 
80.53 17.63 36.37 26.42 
85.56 16.85 36.24 26.51 
90.60 15.69 36.13 26.69 
95.63 14.94 36.06 26.80 
CTD Number: 1405 Year Date: 1991111 GMT: 1542 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 25.99 36.27 23.99 
10.06 25.99 36.27 24.00 
15.10 25.99 36.27 24.00 
20.13 25.98 36.27 24.00 
25.16 25.97 36.27 24.00 
30.19 25.94 36.27 24.02 
35.23 25.76 36.28 24.08 
40.26 25.43 36.31 24.20 
45.29 25.05 36.34 24.34 
50.33 24.34 36.39 24.60 
65.36 23.41 36.46 24.92 
60.39 20.95 36.42 25.59 
65.43 19.88 36.44 25.89 
70.46 18.93 36.43 26.13 
75.49 18.03 36.31 26.27 
80.53 17.42 36.23 26.36 
85.56 16.79 36.18 26.47 
37 
l 
CTD Number: 1406 Year Date: 1991111 GMT: 1615 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 25.99 36.28 24.00 
10.06 25.96 36.27 24.01 
15.10 25.96 36.27 24.01 
20.13 25.95 36.27 24.01 
25.16 25.93 36.27 24.02 
30.19 25.70 36.29 24.10 
35.23 25.51 36.31 24.17 
40.26 25.21 36.33 24.29 
45.29 24.91 36.33 24.37 
50.33 24.39 -36.35 24.55 
55.36 23.62 36.40 24.81 
60.39 21.76 36.40 25.35 
65.43 20.37 36.38 25.72 
70.46 19.18 36.41 26.06 
75.49 17.88 36.37 26.35 
80.53 16.67 36.23 26.54 
85.56 15.85 36.14 26.66 
90.60 15.07 35.88 26.69 
CTD Number: 1407 Year Date: 1991111 GMT: 1816 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 25.93 36.26 24.01 
10.06 25.89 36.26 24.02 
15.10 25.86 36.25 24.03 
20.13 25.83 36.25 24.03 
25.16 25.81 36.25 24.04 
30.19 25.53 36.29 24.15 
35.23 25.33 36.29 24.22 
40.26 25.16 36.29 24.27 
45.29 24.86 36.33 24.39 
50.33 24.19 36.37 24.62 
55.36 23.82 36.43 24.78 
60.39 21.96 36.43 25.31 
65.43 20.40 36.44 25.75 
70.46 19.08 36.43 26.10 
75.49 17.34 36.28 26.42 
80.53 16.40 36.18 26.56 
85.56 15.68 36.08 26.65 
90.60 15.11 35.92 26.64 
38 
rl 
CTD Number: 1408 Year Date: 1991111 GMT: 1840 
l Depth Temperature Practical Sigma m oc Salinity Units t 
1 
5.03 25.98 36.21 23.96 
10.06 25.89 36.26 24.02 
I 
15.10 25.85 36.26 24.03 
1 
20.13 25.76 36.26 24.06 
25.16 25.58 36.28 24.13 
CTD Number: 1409 Year Date: 1991111 GMT: 1849 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
2.01 26.07 36.13 23.88 
4.03 25.96 36.20 23.95 
6.04 25.93 36.23 23.98 
8.05 25.89 36.25 24.01 
10.07 25.87 36.26 24.02 
39 
~1 CTD Number: 1501 Year Date: 1991118 GMT: 1429 
'l Depth Temperature Practical Sigma m oc Salinity Units t 
6.03 27.01 36.29 23.69 
1 
·1o.o6 26.90 36.29 23.72 
15.10 26.68 36.29 23.80 
20.13 26.28 36.34 23.96 
I 25.16 26.04 36.35 24.04 30.19 25.79 36.38 24.15 
I 
35.23 24.65 36.44 24.54 
1 
40.26 24.07 36.54 24.79 
45.29 23.50 36.59 25.00 
60.33 22.94 36.55 25.13 
65.36 22.38 36.49 25.24 
60.39 21.65 36.46 25.43 
65.43 21.11 36.40 25.53 
70.46 19.57 36.38 25.93 
75.49 18.27 36.27 26.18 
80.53 16.93 36.24 26.49 
85.56 16.03 36.13 26.61 
90.60 15.17 35.98 26.69 
CTD Number: 1502 Year Date: 1991116 GMT: 1451 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
10.07 26.76 36.31 23.78 
15.10 26.70 36.32 23.81 
20.13 26.43 36.38 23.94 
25.17 25.94 36.39 24.10 
30.20 25.72 36.38 24.17 
35.23 24.62 36.42 24.54 
40.27 23.65 36.42 24.82 
45.30 23.00 36.45 25.03 
60.33 21.92 36.40 25.31 
55.37 20.29 36.37 25.73 
60.40 18.85 36.36 26.10 
65.44 17.27 36.19 26.37 
70.47 16.85 36.23 26.49 
75.51 16.35 36.16 26.56 
80.54 16.05 36.07 26.56 





CTD Number: 1803 Year Date: 1991121 GMT: 1851 
1 Depth Temperature Practical Sigma m oc Salinity Units t 
l 6.03 27.12 36.31 23.67 10.07 27.06 36.31 23.69 I 15.10 26.98 36.31 23.71 
I 1 20.13 26.87 36.33 23.76 
25.17 26.82 36.34 23.79 
30.20 26.76 36.35 23.82 
35.23 26.44 36.34 23.90 
40.27 26.03 36.35 24.04 
45.30 25.48 36.36 24.22 
60.33 25.01 36.42 24.42 
65.37 24.62 36.38 24.50 
60.40 23.69 36.43 24.82 
65.44 23.23 36.40 24.93 
70.47 22.30 36.31 25.13 
75.51 21.34 36.35 25.43 
80.54 20.67 36.28 25.56 
85.57 19.72 36.21 25.76 
90.61 19.10 36.16 25.88 
95.64 18.08 36.11 26.11 
CTD Number: 1604 Year Date: 1991121 GMT: 1705 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 27.13 36.29 23.65 
10.07 27.02 36.30 23.69 
15.10 26.95 36.32 23.73 
20.13 26.85 36.33 23.77 
25.17 26.71 36.34 23.82 
30.20 26.50 36.36 23.90 
35.23 26.20 36.37 24.01 
40.27 25.89 36.37 24.10 
45.30 25.27 36.33 24.27 
60.33 24.63 36.36 24.48 
55.37 24.07 36.36 24.65 
60.40 23.07 36.31 24.91 
65.44 21.72 36.30 25.29 
70.47 21.08 36.33 25.48 
75.51 20.55 36.27 26.58 
80.54 19.49 36.20 25.81 
85.57 18.81 36.20 25.99 




CTD Number: 1805 Year Date: 1991121 GMT: 1712 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
1 
4.03 26.94 36.34 23.75 
6.04 26.94 36.34 23.75 
8.05 26.94 36.34 23.75 
CTD Number: 1606 Year Date: 1991121 GMT: 1718 
Depth Temperature Practical Sigma 
m oc SaliQ.ity Units t 
4.03 27.11 36.38 23.73 
6.04 27.10 36.38 23.73 
43 
1 
CTD Number: 1701a Year Date: 1991157 GMT: 1431 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 28.18 36.35 23.36 
10.06 28.15 36.38 23.38 
15.10 27.88 36.42 23.51 
20.13 27.48 36.44 23.65 
25.16 27.37 36.43 23.68 
30.19 27.21 36.43 23.73 
35.23 27.06 36.43 23.77 
40.26 26.70 36.43 23.90 
45.29 26.36 36.44 24.01 
50.33 25.83 -36.45 24.18 
55.36 24.50 36.50 24.63 
60.39 23.63 36.51 24.89 
65.43 23.01 36.50 25.07 
70.46 22.54 36.48 25.19 
75.49 22.17 36.49 25.31 
80.53 21.55 36.48 25.47 
85.56 21.33 36.46 25.51 
90.60 21.21 36.45 25.54 
95.63 20.99 36.44 25.59 
100.67 20.64 36.45 25.69 
em Number: 1702a Year Date: 1991157 GMT: 1450 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 28.13 36.33 23.36 
10.06 28.11 36.34 23.37 
15.10 28.07 36.35 23.38 
20.13 27.84 36.39 23.49 
25.16 27.55 36.41 23.61 
30.19 27.32 36.42 23.69 
35.23 27.11 36.43 23.76 
40.26 26.78 36.43 23.87 
45.29 26.27 36.45 24.04 
50.33 25.80 36.44 24.19 
55.36 25.08 36.46 24.42 
60.39 24.06 36.48 24.74 
65.43 23.22 36.49 25.01 
70.46 22.70 36.48 25.14 
75.49 22.27 36.46 25.25 
80.53 21.82 36.45 25.37 
85.56 21.49 36.44 25.46 




CTD Number. 1703a Year Date: 1991157 GMT: 1504 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
1 5.03 27.76 36.15 23.34 10.06 27.73 36.17 23.36 
15.10 27.68 36.23 23.43 
20.13 27.64 36.30 23.49 
25.16 27.58 36.34 23.54 
30.19 27.40 36.34 23.60 
35.23 27.23 36.36 23.67 
40.26 26.90 36.39 23.80 
45.29 26.45 36.39 23.95 
50.33 25.70 36.38 24.17 
55.36 24.90 36.41 24.44 
60.39 23.85 36.42 24.76 
65.43 23.40 36.43 24.90 
70.46 22.52 36.43 25.16 
75.49 21.98 36.39 25.28 
80.53 21.34 36.39 25.46 
85.56 20.58 36.34 25.63 
CTD Number. 1704a Year Date: 1991157 GMT: 1702 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 27.57 36.33 23.54 
10.06 27.55 36.32 23.54 
15.10 27.48 36.35 23.59 
20.13 27.35 36.37 23.64 
25.16 27.17 36.39 23.71 
30.19 26.91 36.39 23.80 
35.23 26.59 36.40 23.90 
40.26 26.44 36.38 23.94 




CTD Number: 1701b Year Date: 1991158 GMT: 1815 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 27.29 36.22 23.55 
10.06 27.29 36.25 23.57 
15.10 27.26 36.26 23.58 
20.13 27.15 36.30 23.65 
25.16 26.99 36.35 23.74 
30.19 26.98 36.35 23.75 
35.23 26.81 36.37 23.81 
40.26 26.00 36.40 24.09 
45.29 25.58 36.40 24.22 
CTD Number: 1702b Year Date: 1991158 GMT: 1849 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 27.29 36.20 23.53 
10.06 27.30 36.27 23.58 
15.10 27.28 36.28 23.59 
20.13 27.24 36.29 23.61 
25.16 27.08 36.32 23.69 
CTD Number: 1703b Year Date: 1991158 GMT: 1405 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 27.26 36.23 23.56 
10.06 27.25 36.27 23.60 
46 
1 
CTD Number: 1801 Year Date: 1991184 GMT: 11835 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
6.03 29.31 36.34 22.97 
10.06 29.31 .36.34 22.97 
15.10 29.30 36.34 22.97 
20.13 29.22 36.32 22.98 
25.16 28.58 36.31 23.19 
30.19 28.14 36.42 23.42 
35.23 27.89 36.41 23.50 
40.26 27.21 36.37 23.69 
45.29 26.01 36.36 24.06 
60.33 24.68 36.45 24.54 
65.36 23.84 36.49 24.82 
60.39 23.15 36.47 25.01 
65.43 22.82 36.43 25.07 
70.46 22.16 36.45 25.28 
75.49 21.68 36.51 25.46 
80.53 21.32 36.53 25.57 
85.56 20.88 36.53 25.69 
90.60 20.33 36.56 25.86 
95.63 20.03 36.55 25.94 
100.67 19.68 36.58 26.05 
CTD Number: 1802 Year Date: 1991184 GMT: 1353 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 29.33 36.36 22.98 
10.06 29.31 36.37 22.99 
15.10 29.28 36.35 22.99 
20.13 28.69 36.25 23.11 
25.16 27.99 36.40 23.46 
30.19 27.65 36.35 23.53 
35.23 27.29 36.36 23.66 
40.26 26.66 36.35 23.85 
45.29 26.12 36.36 24.02 
50.33 24.73 36.32 24.43 
55.36 23.98 36.43 24.73 
60.39 23.33 36.42 24.92 
65.43 22.73 36.46 25.12 
70.46 22.33 36.51 25.27 
75.49 21.80 36.48 25.40 
80.53 21.20 36.54 25.62 
85.56 20.89 36.54 25.70 
90.60 20.45 36.55 25.82 
95.63 19.77 36.56 26.02 




CTDNumber: 1803 Year Date: 1991184 GMT: 1405 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
) 5.03 29.39 36.40 22.99 
l 10.06 29.37 36.39 22.99 
15.10 29.08 36.32 23.03 
20.13 28.49 36.30 23.22 
25.16 27.99 36.32 23.39 
30.19 27.60 36.31 23.51 
35.23 27.30 36.37 23.66 
40.26 26.23 36.39 24.01 
45.29 25.27 36.38 24.30 
50.33 24.52 36.41 24.55 
55.36 23.90 36.42 24.75 
60.39 23.23 36.40 24.93 
65.43 22.46 36.47 25.21 
70.46 22.02 36.55 25.39 
75.49 21.60 36.59 25.54 
80.53 21.12 36.57 25.66 
85.56 20.77 36.55 25.74 
90.60 20.05 36.50 25.90 
95.63 19.30 36.45 26.05 
100.67 18.73 36.47 26.21 
CTD Number: 1804 Year Date: 1991184 GMT: 1539 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 29.24 36.33 22.98 
10.06 29.24 36.40 23.04 
15.10 28.64 36.31 23.17 
20.13 28.17 36.36 23.37 
25.16 27.80 36.39 23.51 
30.19 27.44 36.38 23.62 
35.23 27.16 36.43 23.74 
40.26 26.64 36.43 23.91 
45.29 26.09 36.34 24.02 
50.33 24.56 36.35 24.49 
55.36 23.45 36.47 24.92 
60.39 22.86 36.43 25.06 
65.43 22.30 36.45 25.24 
70.46 21.63 36.41 25.40 
75.49 21.07 36.42 25.56 
80.53 20.43 36.32 25.66 
85.56 19.52 36.32 25.90 
90.60 18.93 36.28 26.02 
95.63 18.10 36.23 26.19 
100.67 17.04 36.12 26.37 
48 
I l 
CTD Number: 1805 Year Date: 1991184 GMT: 1550 
' 1 Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 29.15 36.05 22.80 
10.06 29.08 36.22 22.95 
15.10 28.86 36.35 23.13 
I l 20.13 28.41 36.43 23.34 25.16 28.01 36.40 23.44 
30.19 27.26 36.36 23.66 
35.23 26.74 36.37 23.84 
40.26 26.11 36.30 23.98 
45.29 24.65 36.37 24.49 
50.33 23.77 a6A3 24.79 
55.36 23.20 36.42 24.96 
60.39 22.39 36.42 25.19 
65.43 21.94 36.43 25.32 
70.46 21.22 36.47 25.56 
75.49 20.54 36.42 25.70 
80.53 19.94 36.43 25.87 
85.56 19.23 36.38 26.02 
90.60 18.40 36.30 26.17 
95.63 17.25 36.17 26.35 
100.67 16.17 36.10 26.56 
CTD Number: 1806 Year Date: 1991184 GMT: 1559 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 28.96 35.78 22.66 
10.06 28.88 35.93 22.80 
15.10 28.80 36.15 22.99 
20.13 28.61 36.19 23.09 
25.16 27.63 36.30 23.50 
30.19 26.63 36.39 23.89 
35.23 26.19 36.37 24.01 
40.26 25.00 36.47 24.45 
45.29 24.06 36.46 24.73 
50.33 23.58 36.47 24.88 
55.36 23.11 36.49 25.04 
60.39 22.40 36.50 25.25 
65.43 21.74 36.50 25.43 
70.46 21.20 36.44 25.54 
75.49 20.74 36.41 25.64 
80.53 20.26 36.40 25.76 
85.56 19.35 36.35 25.97 




CTD Number. 1807 Year Date: 1991184 GMT: 1606 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 29.14 36.10 22.84 
10.06 28.87 36.24 23.04 




CTD Number: 1901 Year Date: 1991197 GMT: 1236 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
10.07 29.46 36.01 22.67 
15.10 28.95 36.16 22.96 
20.13 28.34 36.24 23.22 
25.17 27.69 36.25 23.44 
30.20 26.43 36.35 23.91 
35.23 25.04 36.42 24.40 
40.27 23.86 36.51 24.82 
45.30 22.85 36.50 25.12 
50.33 21.79 36.43 25.36 
55.37 20.47 36.33 25.65 
60.40 19.30 36.37 25.99 
65.44 18.46 36.29 26.15 
70.47 17.98 36.18 26.18 
75.51 16.76 36.21 26.50 
80.54 15.79 36.12 26.66 
90.61 15.23 36.05 26.73 
CTD Number: 1902 Year Date: 1991197 GMT: 1332 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
10.07 29.45 36.10 22.74 
15.10 28.37 36.24 23.20 
20.13 27.04 36.37 23.74 
25.17 25.90 36.44 24.15 
30.20 24.17 36.59 24.80 
35.23 22.25 36.53 25.31 
40.27 21.26 36.50 25.57 
45.30 20.27 36.48 25.82 
50.33 18.97 36.53 26.20 
55.37 18.10 36.41 26.33 
60.40 17.79 36.34 26.36 
65.44 17.73 36.28 26.32 
70.47 17.61 36.26 26.33 
75.51 17.46 36.21 26.33 
80.54 17.16 36.19 26.39 
90.61 16.75 36.13 26.44 
5 1 
'1 
CTD Number: 1903 Year Date: 1991197 GMT: 1850 
l Depth Temperature Practical Sigma m oc Salinity Units t 
-) 10.07 28.07 36.23 23.29 
{ 15.10 26.19 36.43 24.05 
20.13 24.99 36.47 24.46 
25.17 24.17 36.48 24.71 
30.20 23.06 36.57 25.11 
35.23 21.68 36.44 25.40 
40.27 20.68 36.53 25.75 
45.30 20.17 36.44 25.82 
50.33 19.08 36.41 26.08 
55.37 19.07 36.36 26.04 
60.40 18.86 36.33 26.08 
65.44 18.42 36.32 26.18 
70.47 18.16 36.28 26.21 
75.51 17.43 36.37 26.46 
80.54 16.25 36.21 26.62 
85.57 15.40 36.10 26.74 
CTD Number: 1904 Year Date: 1991197 GMT: 1408 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
10.07 27.92 36.27 23.38 
15.10 26.15 36.38 24.03 
20.13 25.58 36.39 24.22 
25.17 23.18 36.50 25.02 
30.20 22.39 36.49 25.24 
35.23 21.39 36.47 25.50 
40.27 21.21 36.43 25.53 
45.30 20.91 36.41 25.59 
50.33 20.13 36.41 25.80 
55.37 19.30 36.36 25.99 
60.40 18.47 36.38 26.21 
65.44 16.92 36.25 26.49 
70.47 16.60 36.15 26.49 
75.51 16.01 36.19 26.66 
80.54 15.47 36.03 26.67 
85.57 15.10 36.00 26.73 




CTD Number: 1905 Year Date: 1991197 GMT: 1420 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
1 10.07 28.21 36.23 23.25 15.10 26.83 36.34 23.78 
20.13 25.17 36.43 24.37 
25.17 22.97 36.49 25.07 
30.20 21.76 36.46 25.39 
35.23 21.56 36.45 25.44 
40.27 21.44 36.43 25.46 




CTD Number: 2001 Year Date: 1991211 GMT: 1428 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
) 
10.07 29.27 35.66 22.47 
15.10 28.87 35.91 22.79 
20.13 27.78 36.16 23.34 
25.17 26.08 36.42 24.08 
30.20 23.90 36.49 24.80 
35.23 22.05 36.50 25.35 
40.27 20.88 36.53 25.69 
45.30 19.31 36.38 26.00 
50.33 17.70 36.33 26.37 
55.37 16.62 36.33 26.63 
60.40 16.14 36.18 26.62 
65.44 15.75 36.08 26.63 
70.47 15.31 36.04 26.70 
75.51 15.09 36.01 26.73 
80.54 14.95 35.98 26.74 
85.57 14.71 35.96 26.77 
CTD Number: 2002 Year Date: 1991211 GMT: 1443 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
10.07 29.06 35.70 22.57 
15.10 28.36 36.03 23.05 
20.13 27.45 36.19 23.47 
25.17 26.38 36.27 23.88 
30.20 25.15 36.38 24.34 
35.23 23.09 36.48 25.03 
40.27 21.16 36.55 25.63 
45.30 19.98 36.43 25.86 
50.33 18.67 36.55 26.29 
55.37 17.52 36.50 26.54 
60.40 16.82 36.46 26.68 
65.44 16.05 36.31 26.75 
70.47 15.32 36.34 26.94 
54 
1 
1 CTD Number: 2004 Year Date: 1991211 GMT: 1507 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
6.03 29.31 35.48 22.33 
10.07 29.76 36.11 22.65 
15.10 29.11 36.18 22.92 
20.13 28.39 36.23 23.19 
25.17 27.33 36.28 23.58 
30.20 26.23 36.25 23.91 
35.23 24.62 36.41 24.53 
40.27 22.49 36.40 25.14 
45.30 21.26 36.42 25.51 
50.33 20.62 36.33 25.61 
65.37 18.57 36.49 26.27 
60.40 17.86 36.52 26.47 
CTD Number: 2005 Year Date: 1991211 GMT: 1513 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
10.07 29.83 36.15 22.65 
15.10 29.70 36.33 22.83 
20.13 29.31 36.34 22.97 
25.17 28.32 36.33 23.29 
30.20 27.06 36.32 23.69 
35.23 25.58 36.32 24.16 
40.27 24.34 36.33 24.55 
45.30 22.52 36.35 25.09 
50.33 20.90 36.36 25.56 
55.37 20.20 36.36 25.74 
60.40 19.33 36.35 25.97 
55 
1 
) CTD Number: 2101 Year Date: 1991225 GMT: 1310 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 30.02 35.58 22.16 
10.06 29.51 35.68 22.41 
15.10 28.23 35.96 23.04 
20.13 25.12 36.28 24.27 
25.16 24.79 36.24 24.35 
30.19 23.64 36.31 24.74 
35.23 22.21 36.32 25.16 
40.26 21.17 36.30 25.44 
45.29 19.64 36.25 25.81 
50.33 18.25 86.16 26.10 
55.36 17.51 36.11 26.25 
60.39 15.62 36.07 26.66 
65.43 14.28 35.93 26.85 
70.46 13.61 35.85 26.93 
75.49 12.74 35.74 27.02 
80.53 12.18 35.64 27.06 
85.56 12.06 35.57 27.03 
90.60 11.93 35.55 27.03 
CTD Number: 2102 Year Date: 1991225 GMT: 1323 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 30.02 35.55 22.13 
10.06 29.98 35.60 22.18 
15.10 29.46 35.93 22.61 
20.13 27.97 36.07 23.21 
25.16 26.65 36.09 23.65 
30.19 25.35 36.12 24.08 
35.23 22.89 36.31 24.96 
40.26 21.63 36.27 25.29 
45.29 20.88 36.18 25.43 
50.33 17.64 36.28 26.34 
55.36 15.58 36.15 26.73 
60.39 13.75 36.06 27.06 
65.43 12.69 35.86 27.12 
70.46 12.08 35.66 27.09 
75.49 11.69 35.61 27.12 
80.53 11.24 35.55 27.16 
85.56 11.07 35.46 27.12 
90.60 10.65 35.41 27.16 
95.63 10.02 35.35 27.23 
100.67 9.64 35.27 27.22 
56 
l 
CTD Number: 2103 Year Date: 1991225 GMT: 1338 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
) 6.03 29.74 35.33 22.06 
10.06 29.73 35.62 22.28 
15.10 29.35 36.08 22.76 
20.13 28.55 36.17 23.10 
25.16 27.44 36.29 23.55 
30.19 26.14 36.38 24.03 
35.23 25.36 36.39 24.29 
40.26 23.93 36.39 24.72 
45.29 22.65 36.40 25.09 
60.33 21.13 36.31 25.46 
65.36 19.69 36.21 25.77 
60.39 18.25 36.09 26.05 
65.43 16.27 36.11 26.54 
70.46 14.03 36.04 26.98 
75.49 12.97 35.86 27.07 
80.53 12.09 35.71 27.12 
85.56 11.57 35.63 27.16 
90.60 11.04 35.55 27.20 
95.63 10.84 35.45 27.16 
100.67 10.60 35.42 27.17 
CTD Number: 2104 Year Date: 1991225 GMT: 1354 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 29.65 35.34 22.10 
10.06 29.77 35.70 22.33 
15.10 29.33 36.02 22.73 
20.13 28.78 36.17 23.02 
25.16 27.78 36.23 23.39 
30.19 26.63 36.27 23.80 
35.23 25.89 36.36 24.09 
40.26 25.14 36.40 24.36 
45.29 24.18 36.41 24.66 
60.33 23.27 36.45 24.96 
55.36 21.99 36.43 25.31 
60.39 20.93 36.41 25.59 
65.43 19.65 36.36 25.90 
70.46 18.43 36.24 26.12 
75.49 16.85 36.10 26.39 
80.53 15.87 35.97 26.52 
85.56 14.94 35.92 26.69 
57 
1 
CTD Number: 2105 Year Date: 1991225 GMT: 1410 
J Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 29.66 35.66 22.34 
10.06 29.51 35.76 22.47 
15.10 29.43 36.02 22.69 
20.13 29.06 36.20 22.95 
25.16 27.89 36.09 23.26 
30.19 27.18 36.25 23.60 
35.23 26.33 36.40 23.99 
40.26 25.85 36.46 24.18 
45.29 25.29 36.42 24.33 
50.33 24.26 36.41 24.63 
55.36 23.40 36.42 24.90 
60.39 22.75 36.41 25.07 
65.43 21.36 36.47 25.52 
70.46 20.40 36.51 25.81 
75.49 19.88 36.51 25.95 
80.53 18.72 36.43 26.19 
85.56 17.67 36.33 26.37 
90.60 16.97 36.25 26.48 
95.63 16.27 36.13 26.56 




CTD Number. 2201 Year Date: 1991276 GMT: 1554 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 29.62 35.38 22.15 
10.06 29.58 35.40 22.17 
15.10 29.55 35.54 22.29 
20.13 29.27 35.65 22.46 
25.16 29.37 35.84 22.57 
30.19 29.15 36.07 22.82 
35.23 29.01 36.10 22.89 
40.26 28.55 36.17 23.09 
45.29 27.57 36.16 23.41 
50.33 26.79 36.24 23.72 
55.36 26.41 36.27 23.87 
60.39 25.91 36.32 24.06 
65.43 24.98 36.35 24 .37 
70.46 24.16 36.38 24.64 
75.49 23.89 36.42 24.75 
80.53 23.63 36.47 24.87 
85.56 23.28 36.46 24.96 
CTD Number. 2202 Year Date: 1991276 GMT: 1620 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 29.61 35.47 22.21 
10.06 29.57 35.47 22.22 
15.10 29.60 35.51 22.24 
20.13 29.68 35.91 22.52 
25.16 29.13 36.02 22.79 
30.19 28.57 36.12 23.05 
35.23 28.18 36.13 23.19 
40.26 27.63 36.17 23.40 
45.29 27.08 36.22 23.61 
50.33 26.73 36.25 23.75 
55.36 26.22 36.29 23.94 
60.39 25.32 36.33 24.25 
65.43 24.46 36.37 24.54 
70.46 24.16 36.49 24 .73 
75.49 23.84 36.44 24.78 
80.53 23.23 36.39 24.93 
85.56 22.66 36.40 25.10 
90.60 22.27 36.40 25.21 
59 
l 
l em Number: 2203 Year Date: 1991276 GMT: 1650 Depth Temperature Practical Sigma 
m oe Salinity Units t 
6.03 29.25 35.41 22.29 
10.06 29.27 35.51 22.36 
15.10 29.49 35.72 22.44 
20.13 29.36 35.97 22.68 
25.16 29.01 36.09 22.88 
30.19 28.67 36.17 23.05 
35.23 28.41 36.22 23.18 
40.26 27.61 36.23 23.45 
45.29 27.17 36.29 23.64 
50.33 26.61 36.29 23.82 
55.36 26.14 36.33 24.00 
60.39 25.30 36.28 24.22 
65.43 24.83 36.41 24.46 
70.46 24.41 36.51 24.66 
75.49 23.27 36.43 24.94 
80.53 22.78 36.46 25.11 
85.56 22.53 36.49 25.20 
em Number: 2204 Year Date: 1991276 GMT:2009 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 29.23 35.18 22.13 
10.06 29.22 35.47 22.34 
15.10 29.14 35.81 22.63 
20.13 28.98 35.95 22.78 
25.16 28.91 36.01 22.85 
30.19 28.72 36.09 22.98 
35.23 28.42 36.14 23.11 
40.26 27.81 36.21 23.37 
45.29 27.10 36.24 23.63 
60.33 26.52 36.25 23.82 
65.36 26.17 36.27 23.94 
60.39 25.90 36.31 24.06 
65.43 25.60 36.36 24.18 
70.46 25.12 36.41 24.38 
75.49 24.53 36.47 24.59 
80.53 24.03 36.49 24.76 
85.56 23.36 36.50 24.97 
90.60 22.71 36.51 25.16 
60 
J l 
CTD Number: 2205 Year Date: 1991276 GMT:2026 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
I 5.03 29.17 35.26 22.20 
10.06 29.21 35.43 22.32 
15.10 29.25 35.74 22.54 
20.13 29.09 35.85 22.68 
25.16 29.13 36.10 22.85 
30.19 28.90 36.23 23.02 
35.23 28.60 36.25 23.14 
40.26 28.14 36.26 23.30 
45.29 27.62 36.30 23.50 
50.33 27.34 36.32 23.60 
55.36 26.92 36.35 23 .76 
60.39 26.65 36.36 23.86 
65.43 26.16 36.39 24.04 
70.46 25.68 36.41 24.20 
75.49 24.99 36.46 24.45 
80.53 24.47 36.46 24.61 
85.56 23.33 36.50 24.98 
90.60 22.14 36.51 25.32 
95.63 20.71 36.47 25.70 
100.67 20.38 36.44 25.76 
6 I 
'1 
CTD Number: 2801 Year Date: 1991283 GMT: 1320 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
6.03 28.42 35.77 22.84 
10.06 28.42 35.78 22.85 
15.10 28.44 35.82 22.87 
20.13 28.45 35.83 22.87 
25.16 28.44 35.85 22.89 
30.19 28.45 35.88 22.91 
35.23 28.48 35.95 22.95 
40.26 28.48 36.06 23.04 
45.29 28.34 36.13 23.13 
60.33 28.09 "36.24 23.30 
65.36 27.69 36.33 23.50 
60.39 27.25 36.37 23.68 
65.43 26.77 36.41 23.86 
70.46 26.24 36.45 24.05 
75.49 25.36 36.43 24.32 
80.53 25.01 36.52 24.49 
85.56 24.72 36.55 24.60 
em Number: 2302 Year Date: 1991283 GMT: 1333 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 28.39 35.61 22.73 
10.06 28.45 35.68 22.76 
15.10 28.45 35.69 22.77 
20.13 28.44 35.70 22.78 
25.16 28.47 35.73 22.80 
30.19 28.55 35.83 22.84 
35.23 28.56 35.91 22.90 
40.26 28.52 35.97 22.96 
45.29 28.36 36.12 23.12 
60.33 27.89 36.29 23.40 
55.36 27.51 36.35 23.57 
60.39 27.00 36.41 23.78 
65.43 26.63 36.41 23.90 
' 70.46 26.12 36.41 24 .07 
75.49 25.75 36.50 24.25 
80.53 25.51 36.52 24.33 
85.56 24.98 36.54 24.51 
90.60 24.60 36.56 24.65 
95.63 24.13 36.56 24.79 
100.67 23.66 36.59 24.95 
62 
'1 
CTD Number: 2303 Year Date: 1991283 GMT: 1527 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
') 5.03 28.30 35.52 22.69 I 
I 10.06 28.61 35.69 22.72 
15.10 28.63 35.72 22.73 
20.13 28.60 35.72 22.74 
25.16 28.57 35.72 22.75 
30.19 28.56 35.83 22.84 
35.23 28.50 35.92 22.92 
40.26 28.37 36.09 23.10 
45.29 28.24 36.17 23.20 
50.33 28.05 36.24 23.32 
55.36 27.64 36.33 23.52 
60.39 27.04 36.39 23.75 
65.43 26.44 36.44 23.98 
70.46 26.15 36.46 24.09 
75.49 25.74 36.50 24.25 
80.53 25.39 36.53 24.38 
85.56 25.03 36.55 24.50 
CTD Number: 2304 Year Date: 1991283 GMT: 1550 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 28.33 35.40 22.59 
10.06 28.58 35.69 22.72 
15.10 28.59 35.71 22.74 
20.13 28.60 35.72 22.74 
25.16 28.60 35.72 22.74 
30.19 28.62 35.76 22.77 
35.23 28.60 35.95 22.91 
40.26 28.55 36.06 23.01 
45.29 28.32 36.20 23.19 
50.33 27.91 36.31 23.41 
55.36 27.28 36.38 23.67 
60.39 26.82 36.40 23.83 
65.43 26.56 36.42 23.93 
70.46 26.36 36.45 24.02 
75.49 25.93 36.49 24.18 
80.53 25.49 36.53 24.35 
85.56 25.07 36.55 24.50 
90.60 24.52 36.59 24.69 
95.63 24.12 36.57 24.80 
100.67 23.77 36.61 24.93 
63 
rl 
CTD Number: 2806 Year Date: 1991283 GMT: 1853 
l Depth Temperature Practical Sigma 
I m oc Salinity Units t 
I 5.03 28.57 35.69 22.73 
10.06 28.58 35.72 22.75 
15.10 28.59 35.74 22.76 
20.13 28.59 35.78 22.79 
25.16 28.55 35.89 22.88 
30.19 28.58 36.00 22.96 
35.23 28.56 36.06 23.01 
40.26 28.47 36.11 23.08 
45.29 28.30 36.19 23.19 
50.33 27.90 36.28 23.40 
55.36 27.50 36.32 23.55 
60.39 27.10 36.38 23.73 
65.43 26.62 36.42 23.91 
70.46 26.09 36.46 24.11 
75.49 25.52 36.53 24.33 
80.53 25.17 36.55 24.46 
85.56 24.83 36.57 24.58 
90.60 24.60 36.59 24.67 
95.63 24.19 36.63 24.82 
100.67 23.90 36.66 24.93 
CTD Number: 2307 Year Date: 1991283 GMT: 1906 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 28.37 35.65 22.76 
10.06 28.46 35.90 22.92 
15.10 28.55 36.05 23.01 
20.13 28.58 36.10 23.03 
25.16 28.56 36.11 23.05 
30.19 28.53 36.11 23.06 
35.23 28.51 36.12 23.07 
40.26 28.44 36.13 23:10 
45.29 28.22 36.15 23.19 
50.33 27.93 36.24 23.35 
55.36 27.58 36.29 23.50 
60.39 27.26 36.33 23.64 
65.43 26.77 36.40 23.85 
70.46 26.21 36.44 24.06 
75.49 25.75 36.50 24.25 
80.53 25.45 36.53 24.36 
85.56 25.06 36.55 24.50 
90.60 24.63 36.61 24.67 
95.63 24.:~8 36.66 24.79 




C'ID Number: 2401 Year Date: 1991286 GMT: 1458 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
-1 5.03 28.21 35.67 22.83 10.06 28.15 35.71 22.88 
15.10 28.15 35.76 22.92 
20.13 28.18 35.81 22.95 
25.16 28.23 35.87 22.98 
30.19 28.36 35.94 22.99 
35.23 28.42 36.01 23.02 
40.26 28.39 36.03 23.04 
45.29 28.32 36.07 23.09 
50.33 28.15 36.10 23.17 
55.36 28.14 36.14 23.21 
60.39 28.08 36.16 23.24 
65.43 28.01 36.18 23.28 
70.46 27.87 36.24 23.37 
75.49 27.34 36.37 23.64 
80.53 26.82 36.45 23.87 
85.56 26.20 36.49 24.10 
90.60 25.50 36.57 24.38 
95.63 24.51 36.54 24.65 
100.67 24.06 36.50 24.76 
CTD Number: 2402 Year Date: 1991286 GMT: 1600 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 28.36 35.60 22.73 
10.06 28.37 35.63 22.75 
15.10 28.39 35.70 22.80 
20.13 28.44 35.76 22.82 
25.16 28.48 35.80 22.84 
30.19 28.52 35.87 22.88 
35.23 28.50 35.97 22.96 
40.26 28.52 36.00 22.98 
45.29 28.55 36.09 23.04 
50.33 28.35 36.12 23.13 
55.36 28.21 36.18 23.22 
60.39 27.85 36.25 23.39 
65.43 27.42 36.33 23.59 
70.46 26.87 36.40 23.82 
75.49 26.05 36.41 24.08 
80.53 25.73 36.47 24.23 
85.56 25.13 36.54 24.47 
90.60 24.31 36.59 24.75 
95.63 23.66 36.63 24.98 
100.67 22.98 36.61 25.16 
CTD Number: 2403 Year Date: 1991286 GMT: 1845 
65 
rl 
r l CTD Number: 1403 Year Date: 1991286 GMT: 1845 Depth Temperature Practical Sigma 
m oc Salinity Units t 
r 1 5.03 28.28 35.46 22.65 
10.06 28.25 35.49 22.68 
15.10 28.37 35.57 22.70 
20.13 28.48 35.64 22.72 
25.16 28.55 35.69 22.74 
30.19 28.63 35.78 22.78 
35.23 28.44 35.83 22.87 
40.26 28.41 35.89 22.93 
45.29 28.45 35.97 22.98 
50.33 28.43 36.07 23.06 
55.36 28.34 36.13 23.14 
60.39 28.15 36.21 23.26 
65.43 27.62 36.28 23.49 
70.46 27.12 36.33 23.69 
75.49 26.65 36.39 23.88 
80.53 25.57 36.49 24.30 
85.56 24.50 36.56 24.68 
CTD Number: 2404 Year Date: 1991286 GMT: 1856 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 28.19 35.37 22.62 
10.06 28.29 35.52 22.69 
15.10 28.40 35.72 22.80 
20.13 28.41 35.81 22.87 
25.16 28.41 35.84 22.89 
30.19 28.38 35.90 22.95 
35.23 28.36 35.99 23.02 
40.26 28.39 36.04 23.05 
45.29 28.48 36.09 23.06 
50.33 28.23 36.16 23.20 
55.36 27.68 36.29 23.47 
60.39 26.93 36.38 23.78 
65.43 26.38 36.44 24.01 
70.46 25.92 36.47 24.17 
75.49 25.26 36.55 24.43 
80.53 25.06 36.58 24.52 
85.56 24.61 36.61 24.68 
90.60 24.23 36.61 24.80 
95.63 23.58 36.59 24.97 




CTD Number: 2406 Year Date: 1991286 GMT: 1937 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
1 6.03 28.26 35.19 22.46 
l 10.07 28.37 35.49 22.64 
15.10 28.42 35.82 22.87 
20.13 28.39 35.90 22.95 
25.17 28.40 36.00 23.02 
30.20 28.34 36.04 23.07 
35.23 28.24 36.08 23.13 
40.27 28.14 36.13 23.20 
45.30 27.76 36.23 23.40 
50.33 27.34 26.30 23.59 
65.37 27.10 36.35 23.71 
60.40 26.69 36.41 23.88 
65.44 26.19 36.47 24.09 
70.47 25.26 36.56 24.44 
75.51 24.93 36.57 24.55 
80.54 24.55 36.61 24.70 
85.57 24.20 36.63 24.82 
90.61 23.72 36.61 24.96 
67 
1 
1 CTD Number: 2501 Year Date: 1991293 GMT: 1514 Depth Temperature Practical Sigma 
m oc Salinity Units t 
rl 5.03 27.72 36.21 23.40 
10.06 27.69 36.21 23.41 
15.10 27.68 36.20 23.41 
20.13 27.67 36.20 23.41 
25.16 27.65 36.20 23.41 
30.19 27.64 36.19 23.41 
35.23 27.62 36.19 23.41 
40.26 27.61 36.18 23.42 
45.29 27.53 36.17 23.43 
50.33 27.34 86.13 23.46 
55.36 27.20 36.10 23.48 
60.39 27.01 36.04 23.50 
65.43 26.98 36.04 23.51 
70.46 26.96 36.17 23.61 
75.49 26.65 36.30 23.81 
80.53 26.38 36.36 23.94 
85.56 25.82 36.46 24.20 
CTD Number: 2502 Year Date: 1991293 GMT: 1532 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 27.64 36.16 23.39 
10.06 27.63 36.16 23.39 
15.10 27.62 36.16 23.39 
20.13 27.61 36.16 23.40 
25.16 27.60 36.17 23.41 
30.19 27.57 36.18 23.42 
35.23 27.55 36.19 23.44 
40.26 27.54 36.18 23.44 
45.29 27.51 36.18 23.44 
50.33 27.45 36.17 23.45 
55.36 27.35 36.15 23.48 
60.39 27.23 36.13 23.50 
65.43 27.09 36.12 23.53 
70.46 27.03 36.19 23 .61 
75.49 26.69 36.29 23.79 
80.53 26.01 36.45 24.12 
85.56 25.31 36.53 24.40 
90.60 24.98 36.53 24.51 
95.63 24.71 36.56 24.61 
100.67 24.19 36.59 24.79 
68 
l 
CTD Number: 2503 Year Date: 1991293 GMT: 1542 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
6.03 27.65 36.15 23.37 
10.06 27.63 36.15 23.38 
15.10 27.64 36.15 23.38 
20.13 27.64 36.16 23.39 
25.16 27.63 36.16 23.39 
30.19 27.63 36.18 23.40 
35.23 27.57 36.18 23.43 
40.26 27.31 36.13 23.47 
45.29 27.25 36.11 23.47 
50.33 27.20 36.09 23.48 
55.36 27.17 36.09 23.48 
60.39 27.14 36.08 23.49 
65.43 27.10 36.07 23.49 
70.46 27.03 36.12 23.56 
75.49 26.63 36.27 23.80 
- - "' r - - .,. ....,"' ,..,r 2-!.!~ CU.O.l ~v.ou uv .-.. v 
85.56 25.03 36.51 24.48 
90.60 24.45 36.55 24.68 
95.63 23.99 36.54 24.81 
100.67 23.56 36.54 24.94 
CTD Number: 2504 Year Date: 1991293 GMT: 1559 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
6.03 27.28 35.81 23.24 
10.06 27.35 35.94 23.32 
15.10 27.34 36.03 23.38 
20.13 27.31 36.05 23.41 
25.16 27.32 36.07 23.42 
30.19 27.32 36.08 23.43 
35.23 27.30 36.08 23.44 
40.26 27.30 36.08 23.44 
45.29 27.28 36.08 23.45 
50.33 27.21 36.08 23.46 
65.36 27.14 36.09 23.49 
60.39 27.11 36.10 23.51 
65.43 26.95 36.13 23.59 
70.46 26.57 36.19 23.75 
75.49 26.16 36.23 23.91 
80.53 25.42 36.32 24.21 




CTD Number: 2505 Year Date: 1991293 GMT: 1609 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
6.03 27.28 35.58 23.07 
10.06 27.27 35.78 23.22 
15.10 27.25 35.90 23.32 
20.13 27.27 35.99 23.38 
25.16 27.28 36.06 23.43 
30.19 27.21 36.07 23.46 
35.23 27.16 36.07 23.48 
CTD Number: 2506 Year Date: 1991293 GMT: 1616 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
6.03 27.30 35.44 22.96 
10.06 27.24 35.65 23.13 
70 
~ 
CTD Number: 2701 Year Date: 1991316 GMT: 1350 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
6.03 26.79 36.10 23.62 
l 10.06 26.80 36.10 23.61 15.10 26.80 36.10 23.61 
' 1 CTD Number: 2702 Year Date: 1991316 GMT: 1410 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
6.03 26.75 36.08 23.62 
10.06 26.75 36.08 23.62 
15.10 26.75 36.08 23.62 
CTD Number: 2703 Year Date: 1991316 GMT: 1631 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
6.03 26.73 36.08 23.62 
10.06 26.73 36.08 23.62 
15.10 26.72 36.08 23.62 
20.13 26.72 36.08 23.62 
CTD Number: 2704 Year Date: 1991316 GMT: 1707 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 26.66 36.06 23.63 
10.06 26.69 36.07 23.63 
15.10 26.70 36.08 23.63 
20.13 26.68 36.09 23.64 
CTD Number: 2705 Year Date: 1991316 GMT: 1715 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
5.03 26.53 36.05 23.66 
10.06 26.48 36.04 23.67 
15.10 26.40 36.03 23.68 
CTD Number: 2706 Year Date: 1991316 GMT: 1719 
Depth Temperature Practical Sigma 
m oc Salinity Units t 
4.03 26.11 35.92 23.70 
6.04 26.11 35.93 23.71 




CTD Number: 2801 Year Date: 1991857 GMT: 1330 
Depth Temperature Practical 
m °C Salinity Units 
0.35 24.99 36.27 
CTD Number: 2802 Year Date: 1991357 GMT: 1440 
Depth Temperature Practical 
m Salinity Units 
0.09 25.01 36.28 
CTD Number: 2803 Year Date: 1991357 GMT: 1449 
Depth Temperature Practical 
m oc Salinity Units 
0.08 24.97 36.27 
CTD Number: 2804 Year Date: 1991357 GMT: 1500 
Depth Temperature Practical 
m oc Salinity Units 
0.16 24.88 36.26 
CTD Number: 2805 Year Date: 1991357 GMT: 1555 
Depth Temperature Practical 
m oc Salinity Units 
0.50 25.24 36.29 
CTD Number: 2806 Year Date: 1991357 GMT: 1618 
Depth Temperature Practical 
m oc Salinity Units 
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D. Continuous CTD Data 
The following pages contain plots of temperature and salinity versus Julian 
Day at Port Everglades inlet in 1991. The plots consist of hourly averages of data 
collected at one minute intervals during the continuous immersion of the Sea-
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r l E. ADCPData 
The following table contains a description of ADCP data collection 
parameters, a summary of data collection intervals and a statistical summary of 
the ADCP data. Following the table are plots of the east and north velocity 
components of flow, and acoustic backscatter versus Julian Day for the sample 
periods given in Table 3. 
127 
n 
Table 3. (a) ADCP data collection parameters. (b) Summary of ADCP data 
1 collection intervals. (c) Statistical summary of ADCP data. 
a· INSTRUMENT SETIJP 
1 ADCP ACOUSTIC FREQUENCY 307.2kHz 
COLLECTION RATE 1.333 SCANS/SEC 
INTERNAL AVERAGING 2MINUTES 
DATA RECORDED EAST VELOCITY COMPONENT (MM/SEC) 
NORTH VELOCITY COMPONENT (MM/SEC) 
ACOUSTIC BACKSCA TIER (dB) 
VERTICAL BINNING 4METERS 
INSTRUMENT DEPTH 180METERS 
LOCATION 26° 03' 48" N 80° 03' 36.5" W 
b. COLLECTION SUMMARY 
DATASET DATE START TIME STOP TIME DURATION (HR.S) 
# 1 08/13/91 224.4167 230.7500 6.3300 
#2 08/21191 232.4588 235.5533 3.1250 
#3 08/25/91 236.5000 240.2500 3.7500 
#4 08/29/91 240.5417 249.6677 9.1250 
#5 09/08/91 250.2917 262.2917 12.0000 
c. DATA STATISTICS 
DATA SET VARIABLE MEAN MINIMUM MAXIMUM 
BACKSCA TIER (dB) -82.5847 -94.0350 -58.1910 
# 1 EAST VELOCITY (MM/SEC) 49.2921 -8.1100 141.4100 
NORm VELOCITY (MM/SEC) 335.7587 91.7800 545.9600 
BACKSCA ITER (dB) -86.3414 -92.2150 -74.3940 
#2 EAST VELOCITY (MM/SEC) 13.4530 -83.9600 95.5600 
NORm VELOCITY (MM/SEC) 191.6747 29.5200 398.2200 
BACKSCA TIER (dB) -83.1510 -89.7190 -66.1100 
#3 EAST VELOCITY (MM/SEC) 33.2531 -25.7300 112.5900 
NORm VELOCITY (MM/SEC) 258.1784 146.4400 419.7400 
BACKSCA TIER (dB) -85.1634 -93.5350 -74.1490 
#4 EAST VELOCJlY (MM/SEC) 15.8638 -104.0700 96.8100 
NORm VELOCITY {MMISEC) 167.0170 -533.4100 589.9300 
BACKSCA TIER (dB) -80.6817 -89.2050 -71.3110 
#5 EAST VELOCITY (MM/SEC) 20.1431 -158.8-100 133.8900 
NORm VELOCITY (MM/SEC) 154.9566 -400.6800 873.1900 
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l 4. MICROPLANKTON A. Methods 
1 Chlorophyll and phaeopigment concentrations were measured from 
duplicate 100 mL aliquots filtered onto 2.5 em Whatman GF/F glass fiber filters. 
Filters were frozen at -30°C and stored in the dark. Filters were homogenized in 
90% aqueous acetone, extracted in the dark for 30 min and cleared by 
centrifugation. The fluorescence of the acetone extracts was then measured 
before and after acidification (10% HCl) with a Turner model 111 fluorometer. 
Concentrations of photosynthetic accessory pigments were determined by 
reverse-phase high performance liquid chromatography (HPLC). Pigment 
concentrations were measured from 2 L aliquots filtered onto 4. 7 em Whatman 
GF/F glass fiber filters. Samples were immediately frozen over dry ice. Samples 
were stored in the laboratory at -50°C in the dark prior to analysis. 
Pigments were extracted as described above and prepared for further 
chromatography as described by Kleppel et al. (1988). Chromatography was 
performed on a Waters gradient elution system equipped with a variable 
wavelength UVNis detector monitorng 460 nm. The signal was acquired by an 
OMS Tech data acquisition system and logged to disk for processing. Extracts 
were decanted into a clean graduated centrifuge tube, and an ion-pairing agent 
(Solution P) was added in a ratio of0.3 ml Solution P ml -1 extract. Extracts were 
agitated, set aside for 5 min to permit ion-pairing, then injected into a Waters 
gradient elution system. A Beckman C8 octyl-ultrasphere column with a 
continuous 2-solvent gradient in the mobile phase was used to isolate pigments 
(Kleppe! et al. 1988). 
The chromatographically isolated pigments peridinin, fucoxanthin, 19'-
hexanoyl-fucoxanthin and lutein/zeaxanthin were identified by their 
characteristic retention times (RT) determined from chromatograms of pigment 
standards prepared from algal cultures. To determine the concentration of each 
pigment in the chromatograms, the area under the peak created by each pigment 
was multiplied by a pigment-specific concentration:peak-area ratio, then scaled to 
sample size. The area under each peak is proportional to pigment concentration 
and peak area varies linearly with concentration (Snyder and Kirkland 1979). 
The abundance (cellslml) of major microplankton taxonomic groups was 







B. Microplankton Data 
The following tables list the values of chlorophyll (J..Lg/1), phaeopigment 
(J..Lg/1), peridinin (ng/l), fucoxanthin (ng/1), 19'hexanoyl-fucoxanthin (ng/1), and 
lutein/zeaxanthin (ng/l) at 0, 50 and lOOm for each biological station on each 
cruise. The abundance (cells/ml) of diatoms, dinoflagellates, protozoa, 
nanoplanktonlother and total microplankton are also given. A separate table is 






























































ns = no sample 
ts = too shallow 
Chlorophyll-a (J.lg/1) 



















































































































































































































































































































































Table 4 (cont.). Microplankton pigment concentrations at Gulf Stream stations. 
19'-hexanoyl-fucomntbin (ng/1) Lutein/Zeaxanthin (ng/1) 
Cruise CTD Om 50m lOOm Om 50m lOOm 
1 101 0.00 ts ts 161.08 ts ts 
2 202 0.00 ts ts 115.56 ts ts 
3 301 0.00 23.09 26.07 217.41 92.90 61.34 
4 ts 0.00 0.00 ts 85.20 46.16 ts 
5 502 0.02 0.00 12.67 141.92 81.84 0.00 
6 602 0.00 118.79 ts 38.19 31.85 ts 
7 701 0.00 23.24 16.39 0.00 73.56 0.00 
8 802 6.33 6.94 12.40 36.80 19.49 0.00 
9 902 5.63 ts ts 16.29 ts ts 
10 1002 5.67 8.02 11.12 27.21 36.54 5.79 
-
11 1102 132.45 16.82 33.51 89.33 28.64 25.57 
Vol 12 1201 0.02 0.02 32.41 13.82 6.61 17.33 
VI 
13 1302 ns ns ns ns ns ns 
14 1404 0.02 6.80 13.08 22.61 9.88 3.38 
15 ns 0.02 7.16 55.91 20.00 0.00 14.51 
16 1602 4.36 4.59 32.27 15.33 12.65 8.33 
17 1703a 45.32 78.44 50.33 41.13 27.79 0.00 
18 1803 0.00 0.00 44.59 21.44 25.88 0.00 
19 1901 ns ns ns ns ns ns 
20 2005 ns ns ns ns ns ns 
21 2103 10.19 46.97 0.00 16.79 4.39 0.00 
22 2201 0.00 75.60 0.00 4.69 40.96 0.00 
23 2302 10.17 0.00 20.83 29.63 30.77 0.00 
24 2401 17.67 19.40 0.00 32.72 30.57 0.00 
25 2501 3.96 0.00 9.49 10.39 0.00 0.00 
26 ns ns ns ns ns ns ns 
27 2702 8.80 41.63 27.94 6.59 20.88 13.34 
28 2801 ns ns ns ns ns ns 
ns = no sample 
ts =too shallow 
-w 
0"1 


























































ns = no sample 
ts = too shallow 
Chlorophyll-a (~g/1) 



































































































































































































































































Om 50m lOOm 
13.23 ts ts 
210.39 270.82 34.51 
10.94 19.81 40.91 
0.00 ts ts 
380.84 13.52 ts 
0.00 0.02 ts 
0.00 57.21 0.00 
0.00 ts 0.02 
13.60 ts ts 
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Table 5 (cont.). Microplankton pigment concentrations at Gulf Stream front stations. 
19'-hexanoyl-fuco:mntbin (ng/1) Lutein/Zeaxanthin (ng/1) 
Cruise CTD Om 50m lOOm Om 50m lOOm 
1 103 0.00 ts ts 140.12 ts ts 
2 204 81.24 273.00 34.26 284.90 249.14 14.82 
3 302 21.04 25.55 46.70 222.59 112.35 63.73 
4 ns 0.00 ts ts 110.74 ts ts 
5 504 67.84 27.80 ts 265.89 51.96 ts 
6 603 0.00 0.02 ts 0.00 72.63 ts 
7 702 0.00 40.92 0.00 76.77 71.11 0.00 
8 804 0.00 ts 15.37 0.00 ts 0.00 
9 904 21.83 ts ts 37.70 ts ts 
10 1003 60.52 55.57 3.36 47.15 19.07 1.41 
-
11 1103 0.00 90.07 13.23 128.32 37.06 13.70 
w 12 
~ 
1204 0.02 8.87 0.89 7.90 17.94 7.78 
13 1307 ts ts ts ts ts ts 
14 1406 5.93 35.90 5.14 19.65 28.35 0.00 
15 1502 8.52 0.02 13.01 27.43 7.92 0.00 
16 1605 76.65 ts ts 36.60 ts ts 
17 1701b 60.41 70.60 ts 55.29 40.40 ts 
18 1805 76.44 57.01 27.98 102.38 30.76 7.36 
19 1902 ns ns ns ns ns ns 
20 2002 ns ns ns ns ns ns 
21 2102 52.50 35.19 0.00 84.07 0.00 0.00 
22 2203 46.31 44.98 0.00 290.69 16.61 0.00 
23 2304 0.00 0.00 0.00 32.21 9.50 0.00 
24 2402 10.45 0.00 12.08 19.29 0.00 0.00 
25 2504 14.33 22.72 16.75 20.29 11.78 0.00 
26 ns ns ns ns ns ns ns 
27 2704 27.01 ts ts 23.36 ts ts 
28 2804 ns ns ns ns ns ns 
ns = no sample 
ts =too shallow 
-w 
00 


























































ns = no sample 
















































































































































































Peridinin (ng/1) Fucoxanthin (ng/1) 

























































ts 425.97 ts ts 
ts 195.47 ts ts 
ts 141.03 ts ts 
ts 10.32 ts ts 
ts 37~77 ts ts 
ts 116.31 ts ts 
ts 11Q75 ts ts 
ts 126.59 ts ts 
ts 25.67 ts ts 
ts ts ts ts 
0.00 34.51 201.94 51.95 
0.02 15.46 8.06 0.00 
ts 344.21 ts ts 


























































Table 8 (cont.). Microplankton pigment concentrations at inshore stations. 
19'-hexanoyl-fucoxantbin (ng/1) Lutein/Zeaxanthin (ng/1) 
Cruise CTD Om 50m lOOm Om 50m lOOm 
1 104 140.74 ts ts 162.86 ts ts 
2 206 197.65 ts ts 164.53 ts ts 
3 304 140.62 ts ts 178.31 ts ts 
4 ns 73.16 ts ts 183.76 ts ts 
5 506 119.03 ts ts 283.35 ts ts 
6 606 52.80 ts ts 91.29 ts ts 
7 705 102.09 ts ts 97.30 ts ts 
8 807 134.30 ts ts 99.93 ts ts 
9 907 29.84 ts ts 53.23 ts ts 
10 1006 ts ts ts ts ts ts 
-
11 1104 33.71 351.77 20.39 152.79 0.00 0.00 
w 12 1205 9.54 5.03 0.00 18.27 21.31 32.80 
\0 13 1309 62.50 ts ts 15.02 ts ts 
14 1407 93.79 65.52 11.96 28.99 27.53 0.00 
15 ns ns ns ns ns ns ns 
16 1606 143.81 ts ts 142.42 ts ts 
17 1702b 79.38 ts ts 42.48 ts ts 
18 1806 42.58 113.91 0.02 76.29 0.00 0.00 
19 1903 ns ns ns ns ns ns 
20 2001 ns ns ns ns ns ns 
21 2101 69.68 0.00 0.00 169.61 9.69 0.00 
22 2204 67.13 34.01 0.00 6.00 14.20 0.00 
23 2306 10.91 44.53 39.61 31.70 39.61 7.62 
24 2403 36.16 56.00 0.00 19.97 27.56 0.00 
25 2505 13.48 50.94 ts 17.01 18.97 ts 
26 ns ns ns ns ns ns ns 
27 2705 11.39 ts' ts 10.85 ts ts 
28 2805 ns ns ns ns ns ns 
ns = no sample 
ts =too shallow 
:.:__] 
Table 7. Microplankton abundance (cells/ml) and composition at Gulf Stream surface stations. 
Nanoplankton/Other Total 
Cruise CTD Diatoms Dinoflagellates Protozoa <8J.I.ID >8J.I.ID Microplankton 
1 101 ns ns ns ns ns ns 
2 202 ns ns ns ns ns ns 
3 301 154 0 0 1052 344 1550 
4 ns ns ns ns ns ns ns 
5 502 6 2 3 2 0 14 
6 602 36 8 1 244 17 306 
7 701 32 6 2 479 2 520 
8 802 12 6 3 620 128 769 
9 902 56 3 2 766 3 830 
10 1002 51 5 2 295 0 353 
11 1102 104 3 0 158 5 269 
-
12 1201 10 2 1 19 0 32 
~ 13 1302 12 1 0 45 0 58 
0 14 1404 9 2 1 44 0 55 
15 ns ns ns ns ns ns ns 
16 1602 46 8 5 120 0 179 
17 1703a 127 12 1 113 0 253 
18 1803 5 1 0 9 18 33 
19 1901 ns ns ns ns ns ns 
20 2005 ns ns ns ns ns ns 
21 2103 27 3 1 132 1 163 
22 2201 1 2 2 119 0 124 
23 2302 5 1 1 165 0 172 
24 2401 152 9 0 201 1 364 
25 2501 53 2 2 197 0 254 
26 ns ns ns ns ns ns ns 
27 2702 3 1 0 3 4 11 
28 2801 45 4 2 191 373 614 
ns = no sample 
~--"""' 
Table 8. Microplankton abundance (cells/ml) and composition at Gulf Stream front surface stations. 
Nanoplankton!Otber Total 
Cruise CTD Diatoms Dinoflagellates Protozoa <8~-tm >8~-tm Microplankton 
1 103 ns ns ns ns ns ns 
2 204 ns ns ns ns ns ns 
3 302 61 6 6 689 0 763 
4 ns ns ns ns ns ns ns 
5 504 200 50 10 70 15 344 
6 603 127 19 0 181 70 398 
7 702 2 14 0 450 79 544 
8 804 19 9 0 288 44 360 
9 904 34 2 2 540 0 578 
10 1003 134 13 3 833 0 984 
11 1103 127 5 0 302 5 438 
-
12 1204 29 6 5 13 0 53 
~ 13 1307 214 6 1 107 0 328 
- 14 1406 26 2 4 83 0 115 
15 1502 ns ns ns ns ns ns 
16 1605 273 6 2 150 0 431 
17 1701b 346 3 3 255 0 607 
18 1805 80 2 1 26 13 123 
19 1902 ns ns ns ns ns ns 
20 2002 ns ns ns ns ns ns 
21 2102 75 23 3 307 0 408 
22 2203 9 4 1 63 3 81 
23 2304 27 6 1 304 4080 4418 
24 2402 80 5 1 63 0 148 
25 2504 470 11 11 699 4 1194 
26 ns ns ns ns ns ns ns 
27 2704 ·a 1 1 4 1 15 
28 2804 42 2 15 277 1 337 
ns = no sample 
~ ~ -:; 
Table 9. Microplankton abundance (cells/ml) and composition at inshore surface stations. 
Nanoplankton/Other Total 
Cndrte CTD Diatoms Dinoflagellates Protozoa <8~ >8~ Microplankton 
1 104 ns ns ns ns ns ns 
2 206 ns ns ns ns ns ns 
3 304 188 31 14 646 14 894 
4 ns ns ns ns ns ns ns 
5 506 ns ns ns ns ns ns 
6 606 165 14 4 100 4 287 
7 705 107 8 8 468 3 593 
8 807 140 27 15 602 0 785 
9 907 41 8 5 567 284 905 
10 1006 185 55 8 2292 819 3359 
11 1104 82 14 0 158 1 255 
-
12 1205 7 1 0 1 1 10 
~ 13 1309 629 7 0 96 0 733 
N 4 3 103 4 276 14 1407 161 
15 ns ns ns ns ns ns ns 
16 1606 281 8 6 326 2 622 
17 1702b 577 16 11 540 0 1144 
18 1806 206 10 9 127 4 357 
19 1903 ns ns ns ns ns ns 
20 2001 ns ns ns ns ns ns 
21 2101 67 22 0 190 2 282 
22 2204 86 5 11 156 13 272 
23 2306 55 4 2 67 0 129 
24 2403 716 37 6 516 87 1363 
25 2505 1015 26 34 862 290 2227 
26 ns ns ns ns ns ns ns 
27 2705 25 8 1 16 3 52 
28 2805 15 3 2 96 0 114 





Samples for the determination of microzooplankton taxonomic composition 
were collected at 0, 50, and lOOm, at Gulf Stream, Front, and Inshore biological 
stations if station depths were greater than lOOm. Sample collection was limited 
to the surface when station depths were less than lOOm. Microzooplankton 
contained in 20L seawater samples were concentrated in 20J.Lm mesh plankton 
nets then preserved in acid Lugol's solution. Whole samples were identified and 
enumerated into one of thirty taxonomic groups, including five copepod genera. 
B. Microzooplankton Data 
The following tables list the abundance (number per 20L) of 
microzooplankton in the categories nauplii, large nauplii, copepodite, Oncaea, 
Oithona, Corycaeus, Microsetella, Acartia, miscellaneous copepods, zoea, 
polychaete, copepod egg, fish egg, egg sac, larvacean,tintinnid, 
chaetognath,gelatinous zooplankton, polychaete larvae, heteropod larvae, 
pteropod, echinoderm larvae, forams, cypris, Temora, ostracod, medusa, 
siphonophore, cladocera, teleost larvae, total copepods, and total 
microzooplankton at 0, 50 and lOOm for each biological station, on each cruise. A 




Table 10. MJcrozooplankton abundance (number per 20L) at Gulf Stream stations. 
Nauplii 
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Oithona 

















































































































































ns = no sample 
Corycaeus 














































































































































































































































































































































































































































































































ns = no sample 
Polychaete 










































































































































































































































































































































































































































































































ns = no sample 
Tlntlnnld 





















































































Chaetognath Gelatinous Zooplankton Polychaete Larvae 



















































































































































































































































































































































































































ns = no sample 
Pteropod 












































































































































































































































































































































































































































































































ns = no sample 
Ostracod Medusa 































































































































































































































































Cladocera Teleost Larvae 











































































































































































Table 10 (cont.). Mlerozooplankton abundance (number per 20L) at Gulf Stream stations. 
Total Copepods Total Microzooplankton 
Cruise CTD Om 50m lOOm Om 50m lOOm 
1 101 ns ns ns ns ns ns 
2 202 38 ns ns 84 ns ns 
3 301 29 70 53 79 165 85 
4 ns 28 47 ns 63 80 ns 
5 502 84 104 39 173 211 66 
6 602 36 78 103 103 197 169 
7 701 3 94 25 29 212 54 
8 802 50 105 28 124 204 63 
9 902 94 ns 185 140 ns 229 
10 1002 30 37 21 76 74 53 
11 1102 41 43 15 93 141 61 
12 1201 28 106 53 113 255 294 
-V\ 13 1302 9 ns ns 53 ns ns 
0 14 1404 23 25 28 68 59 69 
15 ns ns ns ns ns ns ns 
16 1602 29 24 23 93 76 97 
17 1703a 16 59 34 98 158 121 
18 1803 32 78 25 74 186 69 
19 1901 45 ns ns 109 ns ns 
20 2005 8 ns ns 28 ns ns 
21 2103 9 78 30 234 47 117 
22 2201 25 116 23 117 315 50 
23 2302 31 24 34 52 145 160 
24 2401 55 54 17 332 222 115 
25 2501 19 25 17 47 41 54 
26 ns ns ns ns ns ns ns 
27 2702 8 ns ns 45 ns ns 
28 2801 42 ns ns 99 ns ns 
ns = no sample 
-Vt 
-
Table 11. Mlcrozooplankton abundance (number per 20L) at Gulf Stream front etations. 
Nauplil 










4 ns 17 
5 504 38 
6 603 38 
7 702 7 
8 804 17 
9 904 67 
10 1003 72 
11 1103 104 
12 1204 79 
13 1307 13 
14 1406 15 
15 1502 15 
16 1605 23 
17 1701b 16 
18 1805 164 
19 1902 73 
20 2002 8 
21 2102 948 
22 2203 36 
23 2304 9 









ns = no sample 
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ns = no sample 
ts = too shallow 
Corycaeus 
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Polychaete 




































































































































ns = no sample 
ts = too shallow 
Copepod Egg Fish Egg 








































































































































































































































































































































































































































































































ns = no sample 
ts = too shaJiow 
Cbaetognath Gelatinous Zooplankton 





























































































































































































































































































































































































































































































ns = no sample 
ts = too shallow 
Pteropod 



















































































































































































































































































































































































































































• .J __j :J 


























































ns = no sample 
ts = too shallow 
Ostracod Medusa 









































































































































































Sipbonopbore Cladocera Teleost Larvae 
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Table 11 (cont.). Mlcrozooplankton abundance (number per 20L) at Gulf Stream front stations. 
Total Copepod1 Total Microzooplankton 
Cruise CTD Om 50m lOOm Om 50m lOOm 
1 103 30 ts ts 77 ts ts 
2 204 28 ts ts 44 ts ts 
3 302 ns ns 19 ns ns 47 
4 ns 19 ts ts 64 ts ts 
5 504 44 63 ts 163 163 ts 
6 603 76 67 34 305 190 62 
7 702 15 73 54 33 160 90 
8 804 23 90 1 99 218 10 
9 904 150 ts ts 278 ts ts 
10 1003 52 45 19 178 121 73 
11 1103 47 70 45 205 301 91 
12 1204 68 28 15 264 105 44 
-V\ 13 1307 15 ts ts 60 ts ts 
-....) 14 1406 15 55 19 44 121 34 
15 1502 71 77 8 147 153 33 
16 1605 51 ts ts 135 ts ts 
17 1701b 45 53 ts 135 109 ts 
18 1805 36 53 23 370 211 55 
19 1902 125 ns ns ns ns ns 
20 2002 33 ns ns ns ns ns 
21 2102 125 96 30 1183 957 101 
22 2203 34 83 35 97 305 67 
23 2304 18 44 22 45 96 109 
24 2402 42 33 32 223 173 155 
25 2504 29 39 16 200 99 32 
26 ns ns ns ns ns ns ns 
27 2704 21 ts ts 79 ts ts 
28 2804 11 ts ts 65 ts ts 
ns = no sample 
ts = too shallow 
-Vl 
00 
Table 12. Microzooplankton abundance (number per 20L) at inshore stations. 
Nauplil 





























15 ns ns 
16 1606 68 
17 1702b 5 
18 1806 251 
19 1903 15 
20 2001 37 
21 2101 923 
22 2204 289 
23 2306 23 
24 2403 349 
25 2505 43 
26 ns ns 
27 2705 30 
28 2805 21 
ns = no sample 














































































































































































































































































































































































































































































ns = no sample 
ts =too shallow 
Corycaeus 


















































































































































































































































































































































































































































Table 12 (cont.). Microzooplankton abundance (number per 20L) at Inshore stations. 
CopepodEgg 





























































ns = no sample 
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Tintinnid 

















































































































































ns = no sample 
ts = too shallow 
Chaetognath Gelatinous Zooplankton 









































































































































































































































































































































































































































































































ns = no sample 
ts = too shallow 
Pteropod 

















































































































































































































































































































































































































































Table 12 (cont.). Mlcrozooplankton abundance (number per 20L) at inshore stations. 
Ostracod Medusa 







































































ns = no sample 





































































































































































































































Cladocera Teleost Larvae 










































































































































































Table 12 (cont.). Mlcrozooplankton abundance (number per 20L) at inshore stations. 
Total Copepods Total Microzooplankton 
Cruise CTD Om 50m lOOm Om 50m lOOm 
1 104 21 ts ts 63 ts ts 
2 205 27 ts ts 75 ts ts 
3 304 104 ts ts 307 ts ts 
4 ns 50 ns ns 115 ns ns 
5 506 172 ts ts 406 ts ts 
6 606 190 ts ts 468 ts ts 
7 705 68 ts ts 228 ts ts 
8 806 85 ts ts 274 ts ts 
9 907 73 ts ts 166 ts ts 
10 1006 130 ts ts 334 ts ts 
11 1104 68 68 40 250 250 103 
12 1205 10 30 46 124 190 169 
- 13 1309 95 ts ts 479 ts ts 01 
~ 14 1406 9 39 31 92 105 56 
15 ns ns ns ns ns ns ns 
16 1606 34 ts ts 147 ts ts 
17 1702 30 ts ts 80 ts ts 
18 1806 42 71 31 784 174 70 
19 1903 28 ns ns 80 ns ns 
20 2001 26 ns ns 122 ns ns 
21 2101 212 27 21 1362 72 84 
22 2204 102 90 27 477 277 57 
23 2306 52 66 17 90 193 91 
24 2403 76 46 34 618 208 124 
25 2505 12 25 ts 214 62 ts 
26 ns ns ns ns ns ns ns 
27 2706 34 ns ns 114 ns ns 
28 2805 18 ns ns 65 ns ns 
ns = no sample 




Oblique lOOm plankton tows and/or surface tows were made using a pair of 
202J.UD mesh plankton nets attached to a dual 0.5m diameter frame when Gulf 
Stream, Front and Inshore biological station depths were greater than lOOm. 
When station depths were less than lOOm only surface tows were made. 
Calibrated mechanical flowmeters (General Oceanics, Inc. model 2030) were 
suspended in the net mouths and used to estimate the volume of water filtered 
through the nets. The contents from one net were stored on ice for determination 
of displacement volume (prior to preservation) and dry weight biomass in the 
laboratory; contents from the second net were preserved in either 5% buffered 
formalin or 95% ethyl alcohol for taxonomic analysis. 
For displacement volume measurement, initial sample volumes were 
measured in a graduated cylinder. Samples were then filtered through 5.0J.I.m 
pore size PVC filters which had been pre-weighed on a Mettler balance. The 
water volume after filtration was measured in a graduated cylinder then 
subtracted from the initial volume measurement. The difference in volume was 
then normalized by dividing by the volume of water filtered through the net. 
After estimation of displacement volume, the material contained on the 
pre-weighed PVC filters was heat-dried in an electric oven at 60°C. Filters were 
re-weighed on the Mettler balance and the difference between final and initial 
filter weights was calculated. The biomass value (mg) was then divided by the 
volume of water filtered through the net to yield dry weight biomass (mg m-3). 
Preserved zooplankton samples were analyzed for taxonomic composition 
and abundance. Samples were sub-divided with a Motoda plankton splitter 
(Motoda 1959) and classified into fourteen taxonomic categories. From 112 to 1116 
of the original sample was identified and counted depending on the density of the 
sample. 
165 
B. Macrozooplankton Data 
The following tables list the abundance (numbers per cubic meter) of 
macrozooplankton in the categories copepod, nauplii, chaetognath, decapod, 
larvacean, ostracod, salp, siphonophore, polychaete, gastropod, gelatinous 
zooplankton, echinoderm larvae, echinoderm egg, and other zooplankton. Also 
listed are estimates of macrozooplankton biomass (mg/cu m) and displacement 
volume (ml/cu m) for each biological, on each cruise. A separate table is given for ' 
Gulf Stream, Gulf Stream front and inshore stations. 
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Table 13. MaCI"'OIIOplankton abundance (noJcu m), biomass (mg/cu m), and displacement volume (mVcu m) 
at Gulf Stream stations. 
Cnd&e CTD Copepod Nauplii Chaetognath Decapod Larvacean Ostracod Salp 
1 101 ns ns ns ns ns ns ns 
2 202 390 1 31 3 36 18 6 
3 301 420 2 30 9 62 36 6 
4 ns ns ns ns ns ns ns ns 
5 502 411 1 18 7 47 45 24 
6 602 627 1 23 6 71 20 10 
7 701 477 1 13 2 43 18 8 
8 802 76 2 29 5 68 106 12 
9 902 1032 0 27 0 106 0 1 
10 1002 312 0 13 4 43 13 8 
11 1102 476 0 18 3 44 7 4 
- 12 1201 404 0 22 1 9 0 1 0\ 
.....,J 13 1302 54 0 8 1 8 0 0 
14 1404 480 5 41 3 56 10 3 
15 ns 412 0 14 3 81 8 1 
16 1602 3090 157 64 51 135 0 6 
17 1703a 1116 20 33 3 577 2 0 
18 1803 220 0 13 1 54 1 1 
19 1901 ns ns ns ns ns ns ns 
20 2005 ns ns ns ns ns ns ns 
21 2103 378 0 59 7 67 25 3 
22 2201 349 3 50 4 24 15 4 
23 2302 357 0 37 3 28 16 1 
24 2401 428 0 30 2 39 6 4 
25 2501 157 2 5 1 29 2 2 
26 ns ns ns ns ns ns ns ns 
27 2702 166 0 5 1 55 0 0 
28 2801 186 0 36 7 22 1 3 
ns = no sample 


































Table 13 (cont.). Macromoplankton abundance (noJcu m), biomass (mg/cu m), and displacement volume (mVcu m) 
at Gulf Stream stations. 
Gelatinous Echinoderm Echinoderm 

























































































































































































































































































































Table 14. Maerosooplankton abundance (noJcu m), biomass (mg/cu m), and displacement volume (mVcu m) 
at Gulf Stream front stations. 
Cndee em Cope pod Nauplil Chaetognath Decapod Larvacean Ostracod Salp Siphonophore 
1 103 ns ns ns ns ns ns ns ns 
2 204 669 3 98 18 1 106 3 5 
3 302 536 3 126 5 23 41 7 3 
4 ns ns ns ns ns ns ns ns ns 
5 504 697 2 39 8 47 18 5 4 
6 603 616 2 37 3 108 26 13 2 
7 702 357 0 15 2 32 16 6 2 
8 804 555 1 38 8 66 84 15 3 
9 904 1018 3 17 1 70 1 2 3 
10 1003 201 2 8 5 55 55 6 3 
-
11 1103 659 4 20 4 85 51 4 5 
0'\ 12 1204 398 2 23 2 8 2 0 6 
\0 26 0 1 2 13 1307 409 1 73 1 
14 1406 927 0 72 12 123 12 0 13 
15 1502 ns ns ns ns ns ns ns ns 
16 1605 5427 45 24 27 89 0 3 14 
17 1701b 468 2 4 6 51 0 . 0 5 
18 1805 236 0 55 4 44 0 0 5 
19 1902 ns ns ns ns ns ns ns ns 
20 2002 ns ns ns ns ns ns ns ns 
21 2102 326 0 50 27 44 151 8 2 
22 2203 397 0 36 2 26 14 0 2 
23 2304 357 0 24 1 22 20 0 2 
24 2402 232 0 29 2 40 9 2 2 
25 2504 299 0 33 9 113 0 4 4 
26 ns ns ns ns ns ns ns ns ns 
27 2704 236 0 10 5 51 0 9 3 
28 2804 163 0 50 8 41 1 5 2 
ns = no sample 
-J 
0 
- __ ,. .:......=.:J 
Table 14 (cont.). Macrozooplankton abundance (noJcu m), biomass (mg/cu m), and displacement volume (mVcu m) 



























































ns = no sample 
Gelatinous 




































































































































































































































































Table 15. Maerozooplankton abundance (noJcu m), biomass (mg/cu m), and displacement volume (mVcu m) 
at inshore stations. 
Cndse CTD Copepod Nauplii Chaetognath Decapod Larvacean Ostracod Salp Siphonopbore 
1 104 ns ns ns ns ns ns ns ns 
2 206 903 3 64 28 97 3 0 0 
3 304 289 0 31 31 313 6 1 3 
4 ns ns ns ns ns ns ns ns ns 
5 506 605 5 33 85 156 6 3 1 
6 606 1528 42 53 61 382 12 1 14 
7 705 187 2 12 27 54 4 3 7 
8 807 523 3 17 43 126 62 1 13 
9 907 822 0 13 2 18 22 0 3 
10 1006 1270 16 7 22 250 9 6 5 
-
11 1104 507 0 13 4 95 18 7 2 
....,J 12 1205 579 1 95 10 31 6 5 7 
- 13 1309 2072 3 180 2 56 3 0 0 
14 1407 302 4 19 7 107 7 0 21 
15 ns ns ns ns ns ns ns ns ns 
16 1606 359 0 1 4 21 0 0 1 
17 1702b 406 1 8 31 67 0 1 5 
18 1806 157 0 55 9 35 0 0 2 
19 1903 ns ns ns ns ns ns ns ns 
20 2001 ns ns ns ns ns ns ns ns 
21 2101 264 0 45 7 65 13 0 4 
22 2204 252 0 39 7 39 9 2 13 
23 2306 300 0 26 1 23 18 1 8 
24 2403 222 2 22 1 76 11 2 5 
25 2505 355 0 35 4 186 0 4 4 
26 ns ns ns ns ns ns ns ns ns 
27 2705 320 0 24 7 149 0 9 9 
28 2805 3818 0 17 14 28 0 2 1 




Table 15 (cont.). Macrozooplankton abundance (noJcu m), biomass (mg/cu m), and displacement volume (mVcu m) 



























































ns = no sample 
Gelatinous 






































































































































































































































































Larval fish and fish eggs were removed and enumerated from preserved 
zooplankton samples collected from the plankton tows described in Chapter 6. 
B. Ichthyoplankton Data 
The following tables list the abundance (noJlO cu m) of fish and fish eggs 
for each biological station on each cruise. A separate table is given for Gulf 
Stream, Gulf Stream front and inshore stations. 
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1 
Table 16. Ichthyoplankton abundance (noJIOcu m) at Gulf Stream stations. 
Cruise CTD Fish Fish Egg 
1 101 ns ns 
2 202 5 0 
3 301 8 0 
4 ns ns ns 
5 502 9 7 
6 602 5 2 
7 701 2 1 
8 802 8 4 
9 902 1 2 
10 1002 3 1 
11 1102 5 0 
12 1201 5 4 
13 1302 0 14 
14 1404 9 11 
15 ns 10 1 
16 1602 4 2 
17 1703a 67 19 
18 1803 8 3 
19 1901 ns ns 
20 2005 ns ns 
21 2103 5 1 
22 2201 2 0 
23 2302 3 0 
24 2401 1 0 
25 2501 0 0 
26 ns ns ns 
27 2702 1 1 
28 2801 0 0 
ns = no sample 
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1 
Table 17. Ichthyoplankton abundance (noJIOcu m) at Gull Stream front stations. 
Cruise CTD Fish Fish Egg 
1 103 ns ns 
2 204 14 5 
3 302 8 0 
4 ns ns ns 
5 504 17 2 
6 603 8 6 
7 702 8 3 
8 804 5 1 
9 904 4 0, 
10 1003 1 1 
11 1103 4 0 
12 1204 1 8 
13 1307 2 61 
14 1406 8 3 
15 1502 ns ns 
16 1605 3 131 
17 1701b 8 3213 
18 1805 10 3 
19 1902 ns ns 
20 2002 ns ns 
21 2102 15 9 
22 2203 3 0 
23 2304 3 0 
24 2402 1 0 
25 2504 3 2 
26 ns ns ns 
27 2704 1 1 
28 2804 1 0 
ns = no sample 
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1 Table 18. Ichthyoplankton abundance (noJIOcu m) at inshore stations. 
Cruise CTD Fish Fish Egg 
1 104 ns ns 
2 206 124 48 
3 304 16 2 
4 ns ns ns 
5 506 20 0 
6 606 22 8 
7 705 7 3 
8 807 7 0 
9 907 1 0 
10 1006 31 825 
11 1104 6 0 
12 1205 3 2 
13 1309 37 188 
14 1407 14 11 
15 ns ns ns 
16 1606 10 486 
17 1702b 17 4261 
18 1806 10 3 
19 1903 ns ns 
20 2001 ns ns 
21 2101 7 1 
22 2204 3 0 
23 2306 3 0 
24 2403 2 0 
25 2505 6 13 
26 ns ns ns 
27 2705 6 60 
28 2805 0 0 
ns = no sample 
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